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??P??^? "^F^i^^^^ Pf P?^y^°^s^^?si9.:?*^?Fses by detailed ' - 
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temperatures _ dewp>6iTi[t : wind: capabilities and liiiiit atibns bf weather 
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surface weather codes, upper air cbdes^ analysisahd f breca st cbdes: 
12) what happetts to recorded dbseryat ions: and f3| analyzing plotted 
data and inaking forecasts,. Each volume contains lesson objectives^ 
practice exercises and answers, and volume review eiercise, (YLBI 
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curriculum, resource materials v*iich can be adapted to support 
vocational instruction and curriculum develcptient. 
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the ability of diverse agencies, iiistitutidris, 
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• Generating knowledge through research 



• Developing educational progranis and ' 
products 
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miiitary-deveioped ^QmcQJoni materials to 
vocaiional and technical educators. 



This project, funded by the U.S. Qffice of 
Education, includes tfie Identification and 
.acquisitibh of, curriculum materials in print 
form from: the Coast Guard, Air Force, , 
Armyi.Marine dorps and Navy. 



' Access to nlilitary curriculum materials is: 
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Educatidh all the Department of Defense, 

The acquired itiaterials 'are reviewed by staff 
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' The Nationai Center for Research in 
Vocational Edqcation is the U;S; Office of 
Education's designated representative to j 
acquire the materials and conduct the project 
activities. 



pley E.Budke, Ph.D., Director 
National Center Clearinghouse' 

■ Shirley? A._te,f^h.D 
'Project Director 



W|at Materials 
Are Available? 



One hundred twenty courses on microfiche ' 
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Materials Be Obtained? 
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CdurSie Description: 



^This three-volume course offers weather personnel the knowledge needed to 
develop and upgrade their performance skills. It enlarges and expands 
the training of previous 6a§ic courses by detailed descriptions of 
observation, procedures, and analyzing data. 

. I ^ • ■ - 

Volume 1 - ^ackyrb und Knowledge, ^feteorblbgy and Climatology -^^ reviews 
- 'pressure and wind circulation^ pressure systems, local winds, 

temperature and moisturl^^, airmasses, frbhtal effects and wave 
cyclones. It outlines the controls that, mbst .affect the climate 
and brief iy' mentions the major climatic zones. 



Voiume 2 - Surface Observations, Radarj and SatelXite ~ reviews the 

, 27 different cloud types and presents infbrmatibh bh Evaluating * 
and recprdihg. sky cbnditibhs and* visibility . Alsb covers 
weather tod bbstructibhs tb vision^ infbrmatibh on pressure, 
temperature, dewpbiht, and wind. Deals with different types 

of observations, the capabilities and limitations^ 

radar. A brief introduction to sateUite_picture^ 

along with coverage on the procedures on setting up and using 

the AN/TMQr22^JMeteorological Measuring Set is also included. 



Volume 3 - Weather Cbdes, ComPttunica4tions« Analysis, and Fbrepastihg ~ 
covers t|ie decoding of surface weather codes, such as land 
synpptici ship synoptic^ airways^ and MET^R. It presents 
- infbrmatibh on decbdihg jipper air cbdes, the decbdihg of 

^ ahalysis ahd fbrecast codes and cbvers what happehs to the 

bbservatibhs aft.er they are recorded. Also a brief introduction 
to the final result ^of the observations you take - analyzing 
plotted data and making forecasts of futfire weather conditions - ^ 
' are included in this volume. _ 

Each volume contains lesson objective^ practiceiexercises , ahswers to' those 
exercises, and volume review exerdise^. Volumes 2 ahd 3 Include supplementary 
•materials which should be used wh|ih .referred to fdldduts in the text. Please 
note that Chapters 1-4 .afiH^uestii^^f-5S o ?SY^?^_^?®^cise^^ 
Volume 1 have be^n omitted becau§<^^|^^j^litary specific materials. 
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Volume 1 ^ 

Background Knowledge, Meteorology, and Climatology 



Prepared by 3360 Technical Training Group, 3350 Technical 
Training Wing (ATC)^ Chanute.Air Force Base, Illinois, 
Extension Course Institute, Gunter Air Force Station,^ Alabama, 



ExtensiGn GdUrse Institute 

r Air University ^ 



Preface 

CAREER deveropiheht includes a study of the fundamentals concerned with general 
Air Force subjects, career area bppbrtuhilies, aiid brbad specialty fuhbtibhs. Th^t 
fiindaixientaisare acquired by self ^study; using sj^ciaily desired Career C)eveloV 
ment Courses (CDCsj. The setf-^Hrdyxoncept^ through carefully piannfed^d pre- 
pared texts^ enables the on-the-job trainee to acquire the necessary knowledges with 
minimum direction and assistance from his trainer. This is the first part of the dual- 
channel conc^t. 

Job prbficinicyj the second part of the dual-chihhel cbiicept^ is achieved through . 
applying the fundamentals in {Msrfbrmin| tasks bii a specific jo6 assignment. Jbb 
Prbficiency Guides (JPQs) list the specific task requirements, identify the required 
study referents, estabUslitliejevet of perfx^nnance ta be attainbd^ and allow for super^ ^ 
visory certification of achievement; The study references identified in the JPGcontain 
the operating procedures and steps to be performbd by the WeatheY Specialist: 

This course offers you the kn\>wiedge needed to develop the performance skiHs^for 
uploading to AFSC 25150. It enlarge and expands your training from the 3A6R25i30 
residehLcburse, witb sufficient review of that training to aUbwjprclahty bf develop^ 
ment. This js a three- volume course: Volume 1, &cA:^rbun</^^>r£^^f^<i^^, Jifeiwro- 
Togy, and Oimatotpgy; yolumt X Surface Observationsy J^dan and Sareltiie; and 
V<}lame 3, IVeaiher Codes, Commmtitmixyns, Anulym, and l^oreaating^) 

Volume 1 has si^ chapters. The first chaf^ter presents a summary of the i^iilsion and 
organization of Air Weather Service (A WS). Chapter 1 also discusses the\duties and 
responsibilities bf weather isenbnnel. It illustrates the ihterdei^hdence bf thi Weath^r 
Specialist and the Weather Technician in succ<»sfuUy acSeinp the missibii, ahd~ 

prbvides ybu vnih the necessary steps ybu must fbllbwTof carter pfdgfessibn. 

In Chapter 2, ycfu are reintroduced to ^^^i^ty ^J^^^ ^l^^^^^^^ 
Chapter 3 discusses safety: Chapter 4 deals with weather Sr^ation management Chapter 
5 reviews general meteorology and furtHer develops your knowledge of the d3mami<^ 
of the atmosphere, airmasses, fronts, cyclones, and winds. Tlje last chapter deals with 
climatic cbntrbU» climatblbgical summaries, and the sorting and processing bf - 
weather data. ; : __ » ^ 

Fbldbut 1 is printed and bbuiid in the back bf the volume. Whenever ybu arc 
referred tb this fbldbut in the text, please turn tb the bai:k of the vbluixie and locate it: 

In this volume, ^ shall be using the singular pronouns ^^* Msy Rnd himJn_thc^ 
generic sense, not the qiasculine s^nse.'; The word to ^ich^ese pronouns refer is 

person, * ■ . ■ ■ • - ■•'^1"-'^^^^ v ■ ■ 

if you have any qu^tibiis on the accu^|[i^ or currency of iheiubject matter of this 
tcxt^ or recbmmendatibns fbr its imprbverneht, send the tn tb 3350 Tech Thg Wg/ 
TT50X, Chahutc AFB iL (51868. ^ 

If, ybu have questibns^^ln^burse ent-bllmeht br adminlstiatibcL; br bit any^if ECFs 
instructional aids {Y6\k Key to Career beveippment, BeJ^aviot|i^^Objectjve ^erd^^ 
Volume Review. Exercises, and Course Examinationj, consult yc^r e^^^ication officer, : ' 
ttaixpng officer, or NCQ^, as appropriate. if|ie can't answer your question;}, send them * ^ 
tb ECl, Guntcr AFS Al 361 18, prcfcirablV oi? EC! Fbrm 17, Studetit Request for 
Assistance. . _ ^ . * . ^ ' ^ . 

This volume is valucjl at 18 hours {6 pbihtsj. 

Material fn tfeif volume is tcchiiicalty accuhrte, adequate, and ctirrent as bf Aprl 1 
*ly79. ^ ■ " ' : . / ^ ^\ ; . ^ / 
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Meteorology 



of the weather team; You contribute the initial product 
of the scrvia that wcathcrmch prbyid weather 
9^^r^J^tion. It follows, theh^ that a basic knowledge 
ofjnetfeorologi^pnncipl^ will hctp you observe and 
report the weather conditions. 

in the b«ic course,^ouMudiedj^he ftlndkimntals of 
ihetebrbloiDr., This section wifl review these funda* 
mentals. This review will consist of pressure and wind 
*^_^'^^*^ojS, pressu^^ local winds, tempera- 

ture and moisture, airmassa, frontal eH'ects and wave 
cyclones. 



IM7. State tfie basic reasott why the general atmbsr 
pbere * cicctiiiildii ^iini^ tbe ' thcbreHcal three*cell 
patterft* 



Pressure aiid Wind Circiilatlpii, AH weather 
phenomena ^e biuk^ly t^bc result of thc^UneqUal 
distribution of solar heat acting upon the earth and its 
fluid chvclbpei the atmosphere. The spherical shape 
of the eaith influeiu^ anipuht of heat rcc&ivcd by 
the_carth at the equator, the midiatitudes, ud the 
pbl^. Since we Icnbw that the net heat loss antl^in fop 
the earth and atitiosphefe as a whole are maintained 
in as^e of balan^, tjiereniust be latitudinaUrar^ 
of heat. To maintain thjs balance, the atmosphere 
cbhstah^y chahg^ tb cbnxpehsate fbr the unequal 
• ^^^^S- T^i^ cbhstaiit change and mbvemeht bf huge 
massa .of the atmosphere is known as the general 
circulation. 

Three-ceU theory af cir<^^^ The circulatibn bf 
'^y^^*™^ surface were 

smooth and uniform, and the earth were stationary, 
Mbvemehts within bur atnibspihere would have to Be 
catised by pressure or density differhces from bhc 
place to another. Since the earth- does^ rotatCv the 
effects of rotation and C^rio lis: force upon the general 
cirnalatiph must be cbnsid<|(red. The thr^ceU thenry 
^A|rlrculation best d^^ribcs these effects. This 
theory divides ^he North^ and Southern Hemis- 
pheres ihtb three latitudfmU belts of 30^ each. The 
b^ridaries of these three cells are the Equator and 30^ 



(hbrth and sbuth) and 60° latitudes (north and south). 
For burj)urpbses^wecah confihe bur discussibh to the 
threc_ccll^|n the Northern Jlcm Jhe rbtatibh 

of Se earth causes the Coriolis effect by deflecting^ 
mbvihg particle tb the right in the Northern Hcmis- 
P^^crc. The.flbw of air from the iniddle latitudes 
(3^ h5€P) toward the pole wgujdj^thcfrfo^^ de- 
flected to the right (east) and become a westerly flow, 
while flow from the»pble southward (60* -9(Pj wbuld 
^?5P™JL ***^L*"ly^ circiilatibh is : more 

complex than t*ris initial deflation w^tUdiriip 
the basic nbw pattern can be broken down ^nto three 
distinct circulatibn cells, as shown in figure 5-1. 
:: T^^i^*?^ ?cli is f orincd by the warm air rising at the 
Equator and flowing north: As the air moves north^it 
is deflected tb the right by the Cbriblis fbrcMb betome 
* tte upper wcsteHie^^^ While the air moves north, it 

y cools, and by the time it rcachi^ 30° Jiorth, i^poitionjjf 
this air'ls cbbl ^bugh (d^nse enough) to descend and 
fbrm an area or belt of high pressure at 30*^ hbrth. 
l|craemberr only s portion of th^-air descends! The 
remainder continues to move nortfieasteriy (because 
of Cbriblis) until it leacb^ the pblc. At the pole, ihi 
ai^r d<»cehds, ca of High pressure, 

and then begins to flow southward. Coriqlisi^ofcc is 
greatest at the pbles, and the southward flowing air is 
deflected greatly to the right tb becbme easterly flbw 
on the surface, while thejpind at upper levels cbhtihiies 
to be westerly^ (The wind j^uppcr altitudes fromxbe 
Equator tb the North Pblcis westerly.) At 30^ nbrth, 
the sinkihg cbbl air divides to fl^bw bbth hbrth and 
south at the surface. Thcjtir flowing southward, 
deflected by Coriolis^^J)ccomes the northeast trade 
winds between the Equator and 30^ nbrtli. The air * 
flowing northward bf 30° is a^ by 
Coriolis, and being closer to the pole, the deflection is 
greater Therefbre, t hi air albft and on the surface is 
westerly. The surface air mbvihg sbuthward from the 

• North Pole and the sur^cc ajr moving ndrthwafd 
from 30P N converge at approximately 60° Nand rises: 
This cbmpletes the secbhd an,d third cells. 
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Exercise 

1. What is the basic reason the general circulation 
assumes the three-cell pattern? 




Figure 5-1. Three-cell theory of circuliiibri; 



048. GIveii sl««menta de^ Minipernmrierit and 
mifnitory pressure systems, match the proper system 
with the d^riptibh. 

Wc have discussed the general circulatioii and jts 
development. The thrccH:ell thco^ of circulation is 
closely related with the semipermanent pressure 
systems. These pressure systems are developed 
through the cellular circulatibri and are found m 
nearly the same regions at all times oHhe yeaF with 
seasonal variations in position aniintensity. 

Semipermanetit Pre«ure Syst^lni. If land arid 
water masses were_uniformly distributed upon the 
cajth's surface, thiji pressure systems would be Less 
subject to change arid could then be more lustifiably 
called ^rrnanent. The unequal distribution of land 
arid water masses and their differirig hcat absorbing 
and radiating properties,Jiowever, cause a scaspnal 
variation in the position and intensity of these 
systems. In the Northern Hemisphere there arethrec 
semipermanent high cells arid two semipermanent low 
cells. The centers of these systems vary geographically 
from suriimcf to winter: r 

The names of the tJhigh-pressure cells arc the 
Bermudas High (Atlaritic Ocean). Siberian High 
(Central Russia), arid the Pacific Hi^h (whjch covers 
most of the central Pacific Ocean) The low-pressure 
cells are the Aleutian Low (Nbrthcfri Pacific) and the 
Icelandic Low (Nofthcrri Atlantic): The high-pressure 



systems (except the Sibcrmn High) are rribre dbmiriarit 
in the summer, a_nd the l^pressurc systems dominate 
in the winter. The inte^uon of these ^^1^^^^^ 
scriiipcrmaricnt systems iause the formatibh bf lesser 
high- and low-pressure -systems that move with the 
plreyailing wihdflbw as iriflucriced by the general 
circulatibri. 

Mlfratory Kessare Systems, Since the migratory 
systems generally mbve albng in accbrdaricc with 
upper level riow, they account for a far greater amount 
of heat exchange than do the semipermanent systcrris. 
Thcsfe moving systems bring the bad and gobd weather 
that IS usually associated with Ibw-pfcssure and high- 
prcssurc areas, respectively, A later discussion 
cxplairis the weather patterns associated with these 
migratory pressure systems. We know that the physical 
characteristics of theearth dbribt affect the upper level 
wirids, but they do have a definite effect on the surface 
arid lower level windS. Thc rbugh surface arid larid- 
water temperature differences produce local winds 
that, in many cases, mask the general circulation winds. 



Exercise (048): b u u 

1. Match the pressure system in coluriin B w^h the 
statements in cblumri A that correctly describes the 
type of systcm^by placing letters in blanks. Entries 
iri column B may be used more than once.. 
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Coiumn B 
Semipennaiieht 
pressure system . 
Migratory 
pressore systein: 



Column A - :, 

UhiK)UAl distribiitidh of Iliid and a. 
water massoi and dinering h^t^ 
absorbing and radiating properties b . 
Close a seasonal variation in 
poiifton aiid infeiuity of these 

systems. _ _ _ _ 

Thae _sy«tcim jpsicri^^ tnqve 
aiong in accordance With upper 
level flow. ... 
Thoe systems bring the bad and 
fS^i_^**^^?^_ usually 
associated with low- and high- 
pressure: ams. 

In the Northern Hemisphere there. 

lujgh ceils and two low 
ceils associated with this system. 



>^ ^owr catefbries of local winds, arid 
specify th€ type of wind for fiven d«crip|ions. 



Lpcai Winds. TTie local winds consist of such wihdg 
P^^^^^ breezes, mdUhtaiii and 

valley breezes; rad the forced-circolation ^e winds. 
These latter winds; have local names such as Santa 
Aha, bora, chihbbk, fpehh, and others. Most local 
mnds,jvhilc their names aij n^umcrotis, faU into four 
categories: They are local-cooling, local-heating, 
adjacent local heating and.cboiing, and the forced 
circulatibh winds. Each bf these types can be illustrated 

tocai'CQoimg wind. In figure 5-2; the local-cooling 
type wind is the mouhtain breeze: At night, bccauscof 
radiatibhal coblihg, the air in cbhtact with the 
mcmntain slcyjw^ than the 

surrounding air and sinks along the slopes: Even when 
the mbuntain breeze is well developed, it rarely 
exceeds 12 tb 15 kribts. 

p^cul'he^Ung^ j^ 5-3 J^hows the Jo^U 

hcatipg type wind j called the vaiiey breeze. Sunlit 
mbuntain slbpes and the air next to the ITbpes q,re 
iisually^ warmer than the surrounding air during the 
day: The air in contact with the slopes- becomes lighter 



than the_sarroandjng air and ri^es op the slopes: 
Mountain tops are frequently otecured by clouds 
Tormcd by the rising; air. This is called; a valley breeze 
becatise it flows up and ^_^y^yi Tl^c va^ 

breeze is usually stronger and better developed than 
the mountain breeze, and reaches its maximum speed 
at midafterhbbh. 

^djaceni heujing md cooiing wind. The land and 
sea breezes illustrate theadjacent heating and cooiing 
type wind, as shbwh in figure 5^. Since land masses 
absorb and radiate heat at a rate three jitnes more 
rapidly than wa^er masses; the land is warmer than the 
water during the day and colder at nighty Along a coast 
or shbrelihe, sea breezes (cbmihg frbm the sea) wbuld 
^^L^xjpected in the af tc rriooii^ Increased tcm^peratiif c of 
the land causes hot air to rise over it. Then the cooler 
air over the water flows landward to take its place. At 
night, the system reverses itself tb produce land 
breezes. The now cooler land produces a cool breeze 
to flow out over the warmer waterJhe land breeze is 
b^t dcvclbped just bcfbrc dawn. This entire pattern 
depends bri the fajet that water warms arid coolk tnUch 
slower thafi land. The sea breezes reach maximum 
velocity between 1400 and 1600 local time, and since 
they arc usually stronger than land bretezes, they 
penetrate inland ^ far as 25 ta 30 miles. Both the land 
and sea breezes are 'Shallow in depth. 

Forced'Circulauon winds. FbrccdH:i rcul a ti b h wind s 
arc jthbse intens^ified 

ranges. Two forced-circulation winds are the misxrui 
and the bora. Both are cold fall (downslope) winds 
that remain cblder thah the air they replace in the 
^?L?L™^^y: strong and^isty, they often 
cause considerable damage. The mistral pours down 
from the highlands and intensifies as it funnels 
thrbugh the valleys. It is most vio lent iaAvintc^ 
spring, usually luting for several days; somctimcsjvith 
short luUs. These Vj^inds arc found wherever there arc 
hi^lahds that tend to trap cbld air, but derive their 
nafiie from such -winds tliat develop li^^^^i southern 
France: Speeds often ^xceed 60 mphand reach 80 mph 




cooiing neak surface at night 
Causes denser air to sink along 
Slopes, air js quite dry and 

RETARDS FOImaTION OF FOG iN THE 
VALLEY, 



Figure 5-2. Mountain breeze. 
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nh the lower Rhone Valley of Franos. The bora '^ the 
local name of the fall wind along the coast of Yugo- 
slavia. Cold air crosses the mountains and pours down 
onto the waters of the Adriatic Sea; H is vefy strong 
and somctimcj has squalls that may r^ch 100 mph or 
more^ When the hora occurs in conjuhctioh with 
cyclonic (countcrclbckwise) drcUlationv there is 
considerable cloudiness and rain over the lowlands; 
but when the flow is anticyclonic (clockwise), the skies 
are cloud-free: 

The foehh wind, called the Ci^moo/: in North 
America, is a warm, dry, downslope wind. figure 5-5 
illustrates the chmook wind. The air rising bh the 
Windward side of the mouhtaih QOols and los^^ 
moisture cbhteht thfoii^gh condensation: Continuing 
over the crest" of the mountains, the dry air 
descends the leeward slopes. This dbwhslbpc motion 
causes compression and sUbscqucnt^hcating of th 
thus, a dry, warm wind blows down the mountain. A 
chindbk_wind may raise the temperature by as mUch as 
W Fahrenheit in lust a few mihUtes at stations 
located at the base pf the mqunt^ihs On the leeward 
side bf the mountains, the air is ^lear and dry. On the 
wind warxl side, clouds build up and rain bccurs in 

what is called iht foehh waU or chihook arch. 

A special tyiMS bf fbchn wind develops 
strbiig flow occurs perpendicular to the mouhtaih 
range and when the winds peed increases rapidly with 
altitude. This cbnditibh also causes the formation of 
the mbuhtain wave condition, t^igure 5-6 shows the 
airflow and associated clouds with a mbuntaih wave^ 
The air flows fairly smbbth with a lifting component 
as it moves up the Windward side and gradually 
increases, reaching a maximdm near the peak bf the 
mountain: On passing the peak, the flbw breaks do wn 
into a complicated pattern With downdrafts pre- 
dbmihatihg. Cbminying downwind 5 to 10 miles from 



25.47 

Valley bfcea. 

tSS peak, th?r^irnovtn)eg^ to ascend as part of a 
defiifitt wape pattern. Additional waves, generally less 
* intense tSin^ the primary Wave, may form farther 

downwind. ^ _ : . 

Chaifictcristic cloud types, peculiar to wave action, 
pfovide the best means of visual idehtification. 
Although the lehticular clouds in the illustration arc 
depicted as beihfe smooth in appearance^ they may be 
quite ragged when the airflow at their level is turbulent. 
These cloudsmay for^ singularly or in jaycrs at 
heights usually above 20,000 feet. The roll cloud 
forrhs at a lower level, generally .about the height bt^hc 
inisuntain ridge: While clouds arc generaUy present^ 
it is possible for wave actibn tb take place when the air 
is too dry tb form clouds. ' , 

Exercises (049): ' 

1. What arc the four categories of local winds? 

2. What is the name of a local cooling type Wind? 

... 

3. V^HtaLjs the wind called when air near the surface of 
mountain slopes warms and rises, causing clouds 
that may obscure mbumain peaks? 



4. The^ahd and sea breezes iffustrate what type of 
Wind? 
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T]^^.^^!^^ J^A^P ^<>ra wiiids are examples of 
what typ^pf winds? 



050v Given a Ifit of terms related to temp^ture and 
mb&ttire^ niatch thini with their prbpii' dellhltibii. ^ 



6. What is the wind caUed (in North America) that is 
caused by ai^ rising on the windward side of a 
mbuhliin, lpiih| its mbislure, coiitjniiihg over the 
crest, and descending as dry air? y 



7; Cap clouds, lenticular clOuds, and roll clouds are 



Every phenomenon o<xumhg_in__the atmospheFe 
that we call weather is the mult bf<liffereritiiU absdip^ 
tioti and reradiattofi of solar energy^ as well & the 
avatiabifity of moisture. Heat and temperature are 
closely related terms, but heat is ah eher^ quahtity, 
white temperature U mw T^c 
main source of heat in the atmosphere is the insolation 
from the suhl Moisture is: added to atmosphere by 




WARM MOIST AiRz 
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Figure 5-5. Qifhbdic wind. 



review t^he methods by w^ich heat is transferred and 
the process that leads tj^precipitatibn and the subse- 
quent return of mpi^ 

Hc^t Tratisftr^Thc cartnS«cciw^^ 
sun, ihcn ^eradiates it into the atdiosphere and space: 
This process prcscrvw the heat balance of the earth 
and its atmosphere. There are four basic methods of 
heat transfer: radiation, conduction, advection, and 
convection: ^^-^ ^ 

Radiatioh The earth receives hcaLfrdm the suiRih 
the fbrm of short-wave radiaUph. The gases in tkc 
atmosphere, including water vapor« are virtually 
transparent to 5hort-wavc radiation, Although the 
reflectivity off the cloud tops is such that a consider- 
able amount of solar radiation is^ prcvented_from 
reaching the earth's surface, a substantial amount 
passes thrbugh the clouds. The short-wave radiatioh 
is absorbed by the ear|h during the day and then 
reradiated into^the atmosjjhere in the_fonn of long- 
wave radiation at night. The lower layers of the atmos- 
phere absorb most of the earth's radiation, leaving less 
to be absorbed at hi|;jicr altitudes Therefore, absorp- 
tion of the earth's iong-wave radiation by the atmos- 
phere traps (for a time) some energy that would 



otherwise J[)e_quickly lost to space: As the water vapot 
and clouds absorb the Ibng-vvav^ radiation, part of it is* 
reradiated back to earth. This absbrptibh and re- 
radiation by water Vapor and clouds establishes a 
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Figure 5-6. Mountain wave. 
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greenhome effecj. Water vapor and cioods absorb 
radiation oji a selective basis. They absorb a greater 
amount of long-wave radiation than shprt-.wavc 
radiation. After sqmccxpcilcncc in weather dteerviiig, 
you wUl find that an overcast cloud layer has the effect 
of minimizing the maximum temperature during the 
d ay a rid m bd e rat i ri g t he m i n im um tern pc ra t u re d urihg 
the night: The reason for jhis_is that the clouds and 
water vapor act in muCh the same way as the glass in a 
greenhouse. I^rt of the Ibrig-wat^c radiation emitted 
by the^ earth is absqrbcd,^ reradiated, and reflect eid by 
the clouds. Th^^rth absorbs this radiation and re- 
radiatcs-lt again, andjthe process continues. The result 
of the, greenhouse effect is a higher average tempera- 
ture on cloudy nights, and hence, a smaller probability 
oi fog: ; 

Conduction. Heat transfer by con^ctLon requires . 
' direct cbht^t. Oh a sunny da>^ the earth's surface is 
hcatjrd _ by Sbsqrbing^ r?^i^y9Ii- _^JV^^ (^J'^ 
temperature becomes higher thamhat of theSurround- 
ihgair, the air in contact with the earth is warmed by 
cbnductibh. At night the jj^bcess is reversed* The earth 
i^cooled rapidly b:^tcrreyq^i radiation, an tlieair in 
immediate contact with the ground is cooled as the air 
gives off some of its heat by conduction to the cooler 
earth. Remember that air is a pbbr ccmductbr bf heat. 
For this reason, the tctmpera^oi^ of the air lags 
behind that of the earth and changes less. The poor 
cphdiictioji bf the air and its slow loss of heat explains 
why frost can bccur on ihe grqurid hen the free ajr 
Cemperatut^ at standard observation height is con- 
sidcrably/Soovc freezing. ^ 

AdvecHc^ ahdco/Jv^tw^ During heat cbnductibh, 
the^ condjicting mas^does not^mgv^ Advection and 
. convection require mass movement ti>4ransfer heat. 
Except for the direction of movement advectipri arid 
convection are esseiit^^^^ refers tb 

the horizontal transport of heat, such as by wind or^ 
water. The Gulf Strcarii provides a good example of - 
adycctibri bringing wariti Caribbean water to the cold 
Nortfj Atlantic area. Conveciion, on the other hand, 
refers to tfie vertical transport of heat. A forest fire, 
fbr examiJle, serids great volumes bf hot air albft, thus: 
war III in g t he a t m bs phc re to so me deg rce. C o n ycct i o n 
is of considerable significance in the transfer of he%t. 
As thcWir is heated near the earth's surface, it bccoriics 
less dense arid rises. While rising, the air cbbls tb the 
point ^where the water vapor cdridcnses into visible 
d rap lets cloud formation^. ' 

Enects of Heat Transfer. The ability of water vapor 
to absorb and emit Ibng-wave radiatibh is bf primary 
importance in maintaining "the earth's temperature 
balance. But if these facts are j/alid, how. does water 
vapor gl^jjiiritb the atmbsphcrc? V- 

£vflpora?ro«^ Water vapor [s acquired by the 
atmosphere through evaporation over lakes, rivers, 
bcearis, and even sribw. The cvapbratiori process is the 

fjhysical act bf changing the state bf wat^r from a 
iquid to a gas: This change of state requires a large 
ariiourit of heat. Jiist as the evaporation of perspiration 
cbbis the huihari body, sb does the evapbratibri bf 
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water into the air cool the surrburidirig area. This 
Slight be rioted by a change iri the air teriipcratin;e ixL 
the summer as ybu near a body of watcr^such 
river or iake. Evaporation, then, could bc considered a 
Jcooling process; _ 

Obviously, the air cannbt continue tb accept water 
vapbr withbiit being changed in some way: The 
aftaount of evaporation that will take place depends 
upon how much water vapor the air can hold, which is, 
in turri, directly dependent upbri the air temperature*- 
When the air cbntains all of the water vapor it is 
capable of holding, it is said to be saturated (IQ^ 
pei^nt huniidity). Saturatiori "of the air occurs by twb 
basic methbds: (1) the evapbratibn proMCcs^ 
until the ai^ a^ a constant temperature^ will hold no 
more water vapor, or (2) the tcriipcraturc is decreased, 
and the capacity decreases aceordirigly uritil the 
capacity equals the actual amount of watcr^apor in 
the air. To simplify an explaiSrion of these methods, 
we can say that air may be s^turaicd by the addition 
of water vapor or by cbblirig it.^ Remember that tht 
prbcess bf evapbratibri is_a coolirjg prqcess;<'that is, 
heat is drawn from the atmosphere. When ^hc reverse 
occura Icondcrisatiori), this heat is returned tcT the 
atriipspheVe. • : : _ j 

Cohdematio^^ Oiicc the aij reaches saturation, any 
further addition of moisture causes this excess water 
vapor to condense irito visible mbisture. This prbcess 
(called cbriderisatibri) accbunts for jhe rcmpval of 
most bf the water vapor in the atmosphere. The most 
common forms of visible moisture arc clouds and fog* 
Although the additibri bf water vapbr tb th^s air 5:an 
prbducc saturatibn and condensation^ saturation and* 
condensation are reached mosrfrequently by cooling 
the air. This cooling may occur frbm the air passing * 
over a cblder surface (advcctidn); by the air^b^^ 
lifted^ sucit as bcjng fprced up a mountain (adiabatic 
cooling); or by the ground beneath the air cbblirig at 
ni^ht by radiatibri arid thereby coblirig the Ibwer layers 
bf the air by cbnduction. This latter situation most 
frequently produces fog rather thaij clouds. With an 
increase in th^ wind to 15 knots or riibre\this fbg may 
rise arid becbriie a- layer of stratus cldiidV 



Exercise (050): 

I. Match the terms in column B with the definitions 
iri columri* A by placing the proper letters in the 
blanks. * 



Column A ' Column B 

j.iThc form of_ radiatjon yh^^ a.- Short-wave 
absorbed by the earth during the radiatiori. 

day. . b. Coiiductjon. 

Thi^ rhcthdd of heat trarisfcV c. AdVcction. 

rcqofrc^ direct contact. d. Convection. 

X^.c form of radiation that is re- c. Evaporation, 

radiated into the atmosphere at C Condensation, 

nighf; . g. toilg-wave 

The hbnzohtal transport of heat radiation, 
by wind or water. 
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Greenhouse 
effect. 



. 5. The ph-ysicai act of chMging the 
stile of water from a liquid to a ^ 

: 6. The absorption and rcradiation of 
long-wave radiation by ^ipr 
vapor and clouds. : 

. 7. The vertical transport of heat. 

[ 8. When air_ reaches saturation and 
further *additipn of moisture 
gIus^ visjbl^ moisture to occur. 



051. SUSe m three fictdrs needed for airmmss fdma- 
tlon und the three typ& of geographical ar^ of ^e 
wbrid thit^ad^oiite fWffll source region rcqufrcinents, 

Aiimiass Fbirotibh. Th^ec factors considered 
necessary for tfic formation of airmasscs. First, there 
shotild ^ an area with a fairly uhifdrm surface; this 
^-^surfacc may be land or water. Sccon^, the area should 
hive unifohn tcmpcrattire and moK^^ the 
area should prtfe^Wy be an area of high pressure, 
where the air has' a tendency to stagnate. : -_^z :.l 

An airmass is a large body of au' ha\djig about t^^^ 
same hoijzdhtal temperature Md moi^^ 
Frequently; in certain gcoipai5hical areas, an airmass 
will have littic or nq tendency to flow toward another 
r^arca. Such an ainnass is, in cffe^^ stagra^^^ 
period of stagnation ex tends over long periods of time, 
the a^mss acqtnrcs the temperature and inqistiire 
^ proRi^cs of the underlying surface. Tliese prop crtiw 
■y depend upon the fjhysical a^ geographical nature of 
the uhd^lying^UE^ce. By the timc such a cijiangc has 
been completed, ah extensive pdrtiori of the airmass 
has become the same throughout, and its properties 
arc nearly uhifbrm it each level; ^ 

Spiirce Regiotis. The regions in which airmasse^ are 
formed are called source i:cgibhs. m source re^on is 
the essential factor determining the ;ndiv[dual proper- 
tics of the^airmass. The depth and properties that an 
airmass assumes depend op the length of time 4t 
. remains over the source region, pthci. factors that 
determine the eventual characteristic^ of an airmass 
arc (1) the characteristics of the surface qver which 
' the airmass travels after leaving the sourccrfcgiqn, and 
(2) the length of time that the airmass has been away 
fi-om the source rel^on^^ ^ ^ 

Man^ regions of the earth do not fulfill these 
requirements. For example, most midlatitude regions 
are too variable with respect to temperature, because 
jL( of the almost cqntinuous intrusion of airmasses from 
^ the north ind south. On the other hand, large snow- 
or icp^overed polar rcgibris, tropical oceans, and large 
^ desert areas are excellent source regions, ^ 



Exercises (051): ^ 

1. Name the three factors needed for airmass 

formation. 



What are the three types of geographical areas of 
the world that adequately fulfill source rcgibri 
requirementt? 



051 From given pressure system characteristics, 
cla^y the type of airmasses. 

Ainnasses are classified accbrdihg to their ^ource 
region and characteristics with letter identifiers. The 
sowcc rc^bd is conjidered to be the mo_st useful 
critlribii. Jlit;^ the primary airmass identifier refers 
to the^source re^on. Four source regions are: 

• Arctic/ Antarctic 

• P - Polar 

• f - Tropical 

• , E - Equatorial 

To further classify^the source region, a disuhctibn is 
. made between land and water areas, since these lend 
' decidedly: different characteristic^ to _overlymg au-^ 
Sasscs. The letter "c*' is tised for continental and "m 
for maritime surfaces; for example, cP indicates^a 
continental polar airmass Jind mT would be a mari- 
time tropical airmass. 1 1 __ _ . . 

A third category indicates whether the air is colder 
(K) or warmer (W) than thp surface it is mbviiig over. 
This classification is relative and frcqucfltiy difficult 

to dctcrmiric/ . _-_ _ _lz . ^ _ 

A fourth letter may be used to indicate the stability 
of ihc airmass. Ait V is used tb indicate a stable 
airmass aad "u" indicates an unstable airmass. 

By combining thcsejetters, a relatively complete 
descriptfoti of the airmasses may be obtained. A 
classification of cPWs indicates a stable, continental 
polar airmass that is Warmer^ than the surface, it is 
• rt^ovihg bver. ' 

Exercises 1(052): _ ^ _^ ^ , , 

Classify the following ai^asses based on the given 

characteristics. . :l ^ - . 

t. Fbrmcd just sbiith bf Iceland during winter and is 
now over the USSJl. It is unstable. 



2. Fbrmcd over Canada during winter arid is ribw bver 
the US. It is stable. 



3. Formed over Brazil during surnmer and is now 
moving toward the Equator. It is unstable. 

4 Fbrriicd in the Atlantic cast of Bcrrtiuda during 
winter and is now aver the SE US. It is unstable. 
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953. Giveii a iliiiiilated airaiass cbaracterisffc, deter- 
mine the m that will take/place diie to its 
jnovement* 



^ AJrnuutt McnUllcatidn. TTic^r^ of weather 

conditions within an airmass depends upon the 
changes in tcmpcraturc^moisturci and stability. The \ 
P^^^ of the airmass influchccs the rhbdiricatioh of 
these properties. Most often^ chfiig^es^in tcmjK^^ 
moisture, and stability occur siinultaneoasly, bat not 
necessarily in the same de|p^e. These changes ilepend 
upon tbc phy« the underlying surface. As 

the airmass niojw J'rom^itisoufcerei^on Jt^i^^^ 
acquire the temperature and moisture characteristics 
of the hew areas over which it passes, A cP ainnass, 
^^J ^^^^^PI*?' !**o^^i^jg o^er a large body of water picks 
up moisture from evaporation and is thus mod^ed 
to mP. Also an mP airmass moving inland over 
mduhtaihs is modified by losing its moisture because 
of itdiabatic codling and becomes a c)p airmass. 

As the airmass moves, tjic thermal symbol ^ixst 
change in relation to the surface over which it passes, 
. The thermal symbol is relative only to the surface over 
which it is passing. For example, if a polar airmass 
moves out over jt large body of water, the thermal 
symbor would be (K) because it is colder than '^he 
underlying surface of water. 



Exercise (053): 

1. If an airttiass moves from a polar region out over a 
large body of open water, what would l>e the 
probable airmass. classification" (disregard the 
stability indicator)? Why? 



054. Given frontal characteristics, classify surface 
cold fronts as fmst or slow moving. 



Frontal Weather Effects. The weather associated 
M^j^ Jrpn^ and frontal mbvcmcht is ^Ucd frontal 
weather, frontal weather is more spectacular and 
quick changing than airmass weather and, for this 
reason, requires close investigation into the associated 
weathcj-^patterns of the di^^ frontal types. The 
type and intensity of frontal^ weather is de term incd 
largely by such factors as the slope of the front; the 
water v4por cbhteht and stability of the airmasses, the 
speed of the frontal movement, and the relative 
motion of the airmasses at the front: Because of the 
variability of these factors, frontal wcathir may range 
frpi^ a n^^nor wind s hift with ho c lb uds br bt her visi blc 
weather activity to severe thundcrstonns acc^ompanicd 
by low cloiids, podr visibility, hail; icing, and severe 
turbulchce. In additibh, the weather associated with 
one section of a front is frcqlicntly quite different 
from that in other sections of the same front: The 
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reason for tfifs Js that the bqundary_ bet ween two 
^different airniasses is not asharp walk instead, there is 
- a zone of trahsitibh (referred to as a ibhc_bf discontU 

wide. This zone is 
customarily called the frontal surface, or merely a 
front. 

.Since the ainriass^^ separated by a front have - 
different temperature and wsucf vapor characteristics, 
they also have different densities: When airmasses 
with different densities meet, the denser air slides 
(?'^^?^) M^^^L^]^.^ !^^^^^ Cbriversely, w^Vihd 

that the less dense warm air slides up over the denser . 
cold air. As a rpsult, the front^urface is sloping: The 
stccpriess bf the sibpe is mcas^d as the angle between 
the earth's surface and the frontal surface. 

Discontinuities in airmass jjroperties ^nd charac- 
teristics, such as temperature, water vapor content, 
*iLoUd tJrjKJs, and pressure changes, arc used to 
locate foft* identify fronts and to tfa<^^ 
'One bt the most easily recognized discontinuities 
across a frbhfris tcrtiperaturc. At the earth's surface;' 

P^^?^8^_9Ca_frbnt usuaUy characterized by a 
noticeable change in temperature. The rate arid 
amburit bf the change! are partial indications of the 
Intensity of the frbrit^ Strbrig fronts are accompanied, 
by abrupt and sizable tempe fat lire c ha rigcs^^ 
weak or diffuse fronts are characterized by gradual or 
minbr changes in temperature. 

siirface, the discbritiriuity of wind 
across-^ front is primarily a jnatter of change iri 
direction. Windspeed is often very much the same on 
^Pth sides bf a frbrit, Tri some cases, there may be a 
change in windspeed across a frbrit, althb ugh the 
windspeed can increase or decrejise after the frontal 
passage. There arc different types of fronts, but the 
frohta[ discorttiriuities a^^ cbmmbri to all bf them. 

€oid fronts. With a cold front, the cold airdisplaces 
warm air at the surface. Cold fronts usually move ' 
faster arid have a steeper slope than warm fronts. The 
^^^^^^^'^"^ J^^^lJ^ove vc^^ have very steep 

slopes in the lower levels and narrow bands of clouds 
that art prcdbminantly just ahead of the front: The 
slower moving cbid frbnts have less steep slbpes,_and 
their cloud systems tnay^tcnd far tb the rear bf the 
surface position of the fronts: Figure 5*7 shows the 
differcrices in frbhtal sIbpe and the type and ejctent of 
^^^Jfast- arid slbw-mbvirig cbid fronts. 
The weather and clouds associated with thc slow- 
moving cold front may extend for hundreds of miles ' 
bchirtd the surfade frbrit. Apcr passage of the slow- 
moving cold front, cdljrigs arid visibilities iniprbve. 
very slowly. By tfiejame token; with the passage of a 
fast-mbvirig cold frbrit, the visibility and ceilings 
improve rapidly. 

When the warm air ahead of a cold front is mbist 
and Stable, the clouds are predominantly stratiform 
(riimbbstratus, altbstratus, cirrbstratus) with moderate 
precipitation (slqw-rnoving cold frbrit). Hbwever, 
when the warm air is moist and unstable (or has a 
teridency to be unstable), the clouds are^predominant- 
ly cumulifbrm, arid prccipitatibri is iri the form of 
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Figure 5-7: Fast- and slow-moving cold fronts. 
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mddffatc or hc&vy sjwwcrs (fasuraoving cold fronv), 
A line of thtindcrstonns frequently d|?Vel6ps albhg a 
fast-moving <:oId%ont th^t is displajsihg warm, moist,' 
unstable ain Sometimes^ under th^c c5nditix5ns*^^^ 
of strong convcctive activity is projected between 50 
and 20Q miles ahead of the front and roughly parallel 
to it. If this develops into a lirie of thundcretqrmviiis 
cajled ^ sqvall^T instability line: On the other hand, 
when the warm air is very dry, Httle or no cloudiness 
is associated with a cold fronts 

' When the c<^ air behind the front is moist and 
^^_%^L^l»^i^*5^9^ stratus clouds an^/ or fog niay persist 
for some Srtie after »tfie frontal passage. Similarly, 
when the cold air is moist and unstable, cumulus 
clouds arid showers jMy occur for so me tiiiie after the' 
frontal passage: When the cold ainnass is very dry, 
clouds^re genially not found in the cold air. 

'At the surface, a cold fro rital passage is charartCTLZcd 
by a tcjiijw^^^ and dcwpont decrease, a wind shift, 
and, on occasion^ gusty winds. The weather associated 
with cold fronts is more cdhcchtratcd (in a narrower 
band) than that associated with warn frorits. This 
often presents more serious flying hazards than those 
associated with warm fronts. 



Exercise (054): 

1. For each of the following characteristics of a coll 
' front, 'Classify the frbrital system associated ^ith n 
as fa^ or slow moving: • 
a: Has very steep slopes in the lower levels and 
narrow bands of clouds just ahead ofthe front. 



stratified; and^thc prccipitatiph Is of a cbhtinudiis 
nature. mention^ earlier, the slope of a front is 
usually k good iridicitdf of the type df weather that 
may occur with a particular front: The shaiio w slopp of 
the warm front causes ihc warm air to gradually d^^cr-. 
run the cold air. T*he-mbre gradual the bverrunrijng, 
the greater the stability of the airmass being forced 
aloft: Figure 5-8 is a schmatic diagram of the warm 
front and its associated wc:atlierihat dccuri in unstable 

and stable air. : J l^^i 

In figure 5-8 notice that the associi^ted clouds are 
predominantly stratiform and appear in the following 
sequence with the approach of a warril frpnt: cirtus^' 
cirrbstratiis, ajtostrattis, nimbqstratus, sad stratus: 
The only difference in this sequence is when the air is 
unstable. Then there' can be cumuldnimbus" clouds 
imbedded within the stratified cloudy system a^^^ 
produce showers instead of continuous precipitation. 

— \ ' j»- ' . 

Exercises (055): : _ _ _ ^ j i: . 

1. Indicate the cloud sequence and type of precipita- 
tion associated with an approaching warm front in 
stable air. 



2. Indicate the cloud sequence arid t>^e of^pre 

tidri associaied with ah approaching wam^ front in 
unstable air. 



b. Weather ai\^ cldiids niay extend for huridrcds of 
miles behind the surface front. 



^56. Indicate the type of occluded fronts, the season 
and re^on of maximum dccurrehce df dcclusipiis, and 
the type df weather associated with occluded fronts . 



c. After passage ofthe- front, ceilings and visibili- 
tiei ir*prove very sloWly. ^ 



d. A line of tluxndcrstdrms frequently develops 
alorig the front that is displapirig warm, moist, 
unstably air: 

y 
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055. Indicate the cibud sequence iiid type of preciplta- 
tidn associated with an approaching warm front in 
stable air and in unstable air. 

Warm Fronts. A warm front differs from a cold 
/ront in that the associated weather pattern is mdr? 
extensive with the warrii frbrit. The clbiids arc nibre 



Occluded Fronts. Th<f examples we have just Ibb 
*^t arid discussed in vblycd |he passage x)f both a c^ 
front ||!d a warm front: However, there_are o\sm 
possibilities of frontal configufations. These are 
variatidhs df the cold arid warrii frbrital stnictufcs, arid 
iricludc what is called occluded fronts: Occlusions 
combine the weather of the warm and cold fronts into 
one extensive system. The line df thuriderstbrrtis 
usually associated with a cold frprit mcrg«^ 
low ceilings and visibilities of the warm front. How- 
ever^ there are a few significant diffcrcriccs In the 
weather between the twd types of c^cclusibris. Occluded 
frbrital systems arc more copimon in the northern 
portions of the United States than in the southern 
portions. They occur more frequently duririg the 
winter riibriths, arid iri the Uriitcd States, in the north- 
west arid northeast sections of the country 

Cold front occMsion^ If the air behind the cold front 
is colder than the air ahead of the warm fronts the 
occlusibn is a cold frbrit ^Cciusion. In this case, the 
advancing cold front remains on the surface and 
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Figure 5-8.*Sublc and unstable warm fronts. 



forces the warm front and warm air aloft. As this 
process continues, the surface warm front becomes ah 
upper wa^ frohr. This type of occlusion occurs in the 

' xcntraj and easicrn parts of the United States: Figures 
5-4 is acro5s section of ^ cold front ocplusion depicting 

' the typical weather and assbciatcd-cldud patterns. The 
imbedded thiihdcrStb/ms with the cold frqilt occlusion 
usually occur with |Jic passage of the surface occluded 
front. _ • 

Warm front oc^Iusipn, In the warm front bcclusibri. 
the cold air ahead pf lllc'^ arm front is colder than the ' 
air behind the advancing coid front: V/hen the cold"', 
front overtakes the warm front, the cob! (less dense) 
air behind the cold front shdes lip over the colder air 
ahead of the warm front. The air in the warm sector is 
ag^in forced aloft. The warm front remains on the 
surface, and the cold front rides up over the warm 
frontal slope to become aj^ Upper cold frontlcold fronj 
aloft): YoQ should remember that the type of occlusion 
is named_after the type of Iront ihai< remaimoh the 
surface. Figure 5-10 shows the weather and cloud 
pattci^ls normally-associate^^ with the warm front 
occlusion: The cloud system wjth the warm front 
occlusion is miich wider than that with the cold front 
bcclusibh because the warm fnmtal surface extends 

: - 



under ihe upper cold front . (compare figs. 5-9 and 
5-10). This causes the weather pattern with a warm 
front bcclijsion ta be very similar to that of^wartn 
front: A line of thanderstorms^with the, warm frOtot 
occlusion is often imbedded with the stratiform over- 
cast layer arid rifiay precede the surface bcclusibri 
by 200 to 300 miles. ^ ' " ■ 



Exercises (056): 

I. What type of occlusion will occpr when the» air 
behind the cold front is warmer than the air ahead 
ol the warm front? 



2. Where is the rcgibri o! riniost common occurrence of 
cold frontal ()C(;Iiisi()ns in the United States ' 



V 111 what season of the veararc occluded fronts most 
common in the Unitc(^ Siatcs'^ 





th« cross section of fhe <qpid front 
^ occlusion shbwri below occurs atline A^'^ 
4, in the weather map dt the left. 



■f 
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Figure 6-9. Cold front occlusion. 



4. If the air behind the cold front is colder than the 
^ air ahead of the wartti front, what type of occlusion 



will occur? 



5. wfeere ju-e the imbedded thunderstbrms with a cold 
frontal CKTCliisibh hdrmally loc^^^^ 



6. Wfiich type of bocludcd front hb rmally ha» 
wider cloud system? 



7. How far in advance of the yi^arm fK:cluded frbnt 
: may the line of imbedded thunderstorms occur? 



p57. D^fliie^M wive cydqne, expliiii the difference 
Iietw9tn stable and onstabic wavci, and distfngaisti 
between cyclbgencsis and eyclolysls. 



Wiv^i Cyclbhw. The .term '*cycloS:*' is used tb 
dcnolcJUij' area of closed cou ntcjclockw 5^rculatiq n ' 
in the Northern Hemisphere: Wheitthis closed circula- * 
tioh occurs in a frontal surface/it is calli^d a wave 



one. 
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Wave^cycioncs areclassified as^stable or unstSbie: If 
the amplitude of the wave increases with titne, the 
wave is called unstable. When the apiplitude decreases 
or remains the samc^ is^calicd stable. The 

unstable wave cyclone usually jiieepen$. The stable 
wave either shows ho change oT fills. A cydlbhe is 
deepening when the central press ux^e ^iecreases. It is 
filling whcTi the central pressure is increasrfijl. 

Cyciogenesis. Cyctogenesis describes the r^rmation 
of a cyclone or the deepening of ah existing cyclone. 
Thus, when cyclbgcriesis occurs, the central pressure 
falls more rapidly than the surrounding areas, and 
evidence of an increase in the intensity of the cbuntcr- 
clbckwise circulatibh bccurj . ' — ^ 

Cyclogcnesis may begin at the surface and work 
upward or might begin aloft and work dow^nward to 
the surface. Waves that wbrk upward ar^ usually, 
associated with surface fronts; waves working do>wn- 
ward usually are not: . , 

Cyciolysii« Cyclolysis is the filling of^n (existing 
cyclbhc. When cyclblysis occurs, the central pressure 
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Figure 5- id. >^rm front occlusion. 

increases at a rate greater than the surrounding area, d. Intensity o£ ihe counterclockwise circulation 

and the intensity of the cyclonic circulation decreases. increases. 

Exercises (057): 

1. Define a wave cyclone. 

5-2^ Fli^t Hazards 

^ The thuhderstbrni repfwcnts 

1 Explain the difference between stable and unstable fdrmidablc weather hazards to flight. Though the 
waves. effects of the thuhderstdrth tend to be localized, the 

turbulence, high wihds^ heavy rain, idng, lightning, 
and, cwcMidnally, hail accorapa^nying the thunder- 
/ J _ _ __ __ stoTms are a definite threaL to the safety of flight 

3. For c^ch <)f the "following characteristics, distin- and to the security of Air Force installations., U is. 
guish whether ^cyclbgcndiis or cyclolysis is occurring. important that you, the Weather Specialist; be aware 
a. Central pressure within a cycld^e is increasing. of the typ« of weather asjociatefl with thunderstorms 

and the three stages of thunderstorm development. 



b. Thp deepening of an existing cyclone. 



ic- The filling of an existing cyclone. 



97. 



OSa^ Nm" J^^ stages in the llfit^iCle of a 

thunderstorm, and distinguish between the irtages by 
selecting stateihehts deflhiiig the stages, / 

thundwstbrih Structure. The fundamental struc- 
tural clement of the thuhderstqrtil is the um^^ of 
cbnvectivc circiilation known as a convective cell. A 
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Figure 5*1 1. Life cycle offA thunderstorm cell. 

mature thundentorm contains several of these ceJls, 
which vary in diameter from 1 to 6 miles. Generally, 
each cell is ihdepchdcnl of surtbuhding cells of the 
same s torn. Each cell pfj>gfe9ies_ through a cyde. 
which lasts from 1 to 3 hours: in the initial stage 
(cumulus development) the cloud consists of a single 
cell; but as deS^lbpment pf ogresses, hew cells form 
and older ceils dissipate. ^ 
The life cycle of the thunderstorm cell consists of 
three distinct stages: the cumu/uj 5faf iht mmure j 
stage, and the dissipating ' (or unvii) stage. (See 

fig. ^ , ; 

Cumulus stage. Although most cumulus clouds do 
not become thtindcrstdi™ of a 

thunderstorm is alvilys a cumulus cioud. The main 
feature^ftl^^ buildup) stage is an updraft, 

which prevails thrbu^but the entire cell. Such up* 
draft sjHseds vary from a few f«r per second to as 
much as 100 feet per second in mature cells. 

Mature stage. The beginning of surface rain, with 
adjacent updrafts aild dbwndiafts, initiates the inature 

attained' a height of 25,060 feet or more. As the rain- 
drops begin to fail* the frictiohal drag between the 
raindrops and the surtbuhding air i^usM the^ 
be^Q a downward motion. As the raindrjjps fail, they 
combine with other raindrops; thus the rate of fall 
ihcreases^ahd the dbwh^ard mbtibh is accelerated. 
This is a dbwidraft^ At this timc,_the updraft reaches 
its maximum speed. Measurements show that up- 
drafts_incrwc in sp«d with altitude t^Tt^lr 25,000 
feet. They also show that downdraf^ a^ tfsyally 
sy^ohS^l'L^^J*^^^^ ^PP^ flight levels. Do^n- 

drafts are not as strong as updrafts; downdraft speeds 
range fr am a few feet per second to about 40 feet per 
secbhd. Sipiifl^nt dqwndrafts ^]dbm_cxtcndtC3 the 
top qf_thc_ i^il bemuse in most cases only ice crystals 
> and snowilik^ arc present, and their rate of fall is 
insignificant in causing appreciable dbwhdrafts.^ 
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The mature cd[, then, gciicra^^ far above 

25,000 feet, and the lower levels consist of sharp up- 
drafts and^downdrafts adjacent to each other. Large 
water droplets are ehcouhtered, siispehded in the . 
updrafts, and descending with the dqwndrafts as rain. 

Dissipming (unvii) stngr. Throughout the life span 
of the mature cell, nvorc and more air aloft is being 
dragged down by the falling ra^drbps. Cbhsqqiiehtly, 
the dowridfaft spreads but to take the pl^^ the 
dissipating updraft: As this process progresses, the 
entire iower^portion of the cell becomes ah area of 
dbwhdraft. Since this is ah uhbalahced situatibh, and 
since the descending tnotiq the downdraft effects 
a drying process, the entire structure begins to dissi- 
pate. The high winds aloft have now carried the upper 
section of the cloud ihtb the anvjl fbnn^indjc^^ 
gradual dissipation is overtaking the storm cell. 



Exercises (058): 

1. 'Name the three stages in the life cycle of a thunder 
storm. 



2; From the following list of statements, indicate 
those that are true bf the cumulus stage by a "C,^ 
the mature stage by an "M," and the dissipating 
^ stage by a "D 

J_ a. The main feature bf this stage is an iipdraft. 

b. Surfa<x rain begins wi^h adjacent updrafts 

; and downdrafts. V«j 

c. Not all clouds in this stage become thurider- 

stbrms. ' : -_ : _z_^ 

d. Theuppcf section of the cloud forms an anvil. 

e. in this itagc the cell generally extends Yar 
above 25,000 feet. 

f.v In this stage the entire structure begins to 

dissipi^te. 



059. ^fiifch the flight huard with its proper description. 



Turbulence (Dntfis iiid Gustt). pdwt^ 
updrafts are vertical currents of air: Their speed is 
relatively constant as contrasted to giists, which are 
smaller scale discbhtihuities br variatib hs in the 
wihdflb w pattern extending qvei^ sho^ ^^T^^J f 
horizqntal^jstanccs. Gusts are primarily responsible 
for the bumpincss usually encountered in cumiiliform 
clouds. A draft may be cbhsidered as a river flowing at 
a fairly cbns^taht ratc^ whcr^ a g^t is comparable 
to an eddy or other type of random motion of water in. 
a nver _ 

Studies bf the stnicture bf thundersldrtn^ 
indicaURfti|ai during the cumulus stage of development 
the upd^rfts may caver a horizontal area as large as 4 
rhil^ in diameter. In the cumulus stage, the updraft 
in many cells extends from below the cloud base to the 
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clbiid top, a height greater than 25,600 feet. During the 
mature stage, the updraft disappears from the lowest 
levels of the cloud although it continues in upper 
Icycls, where it.may exceed a height of 60,000_fect. 
These drafts arc of considerable importance to flying 
because of the change in altitude which may occur 

when an aircraft flies through them. . 

In general, it has been found that the maximum 
number of high velocity gusts are fojjnd at altitudes of - 
5,000 to 10,000 feet below the top of the thundcrstOTtn 
cloud, while the least severe turbulence is encountered 
near the base of the storni. 

Hail. Hail is ccfnsidered as one of the worst hazards 
of thunderstorm flying. It usually occurs during the 
mature stage of cells havihg^an updnrft of more than 
average intensity^ and is found with ^ the greatest 
frequency between JO,(X)a- and 15,000-fbbt levels. As 
a rule, the larger the storm the more UXcly It is to have - 
hail. Although ericbuntcrs by aircraft with jar^c hail 
are hot tod cotnmon, hail of one-half to thrcc-routths 
inch can damage an aircraft in a very few seconds. 

Rain. Thuhdcrstbrrhs contain consi_dcrable 
Quantities bf moisture which may or may not be falling 
vio the ground as rain; These water droplets may be 
suspended in, or moving, with, the updrafts. Rain is 
enoountcrcd below the freezing lcvel_ln almost all 
penetrations bf fully developed tjiunderstorms. Above 
the freezing level, however, there is a sharp decline in 

the frequency of rain. : _ 

There seems to be a definite correlation between 
turbulence arid precipitation. The intensity of turbu- 
lence, in most cases, varies directly with the iritensity 

of precipitatibh. \ 

Icing. Where the free^ir temperatures are^ at or 
belbw freezing, icing conditions usually occur in that 
region just abov^the freezins level where the cloud 
droplets have not yet turned to icecrystals^ When the 
thuhderstbrm is in the cumulus smge, severe icing may 
occur at any point above the freezing level. Because 
of the formation of ice crystals at high levels and the 
removal of liquid water by precipitation, ^ i^^^^ 
conditions are somewhat less in the mature and dissi- 
pating stages of a thunderstbrm. h 

yfhtning. Lighthihg'cari do considerable damage 
to aircraft, especially to radio equipment. It is alsb 
hazardous during refueling operations bri the grbund; 
therefore, refueling personnel should be alerted 
immcdiatcfy when thuriderstqrtns are in the area. The 
thunderstbrm qharigc^^the normal electrical field, in 
which the earth is negative with respect tb the air above 
it, by making the upper pbrtibri bf the thunderstorm 
cloud positive arid the lowcr^ part negative. This 
negative charge then induces a . positive charge on the 
ground. The distribution of the electrical charges in 
a typical thunderstorm is shown in figure 5-12: 



Exerdse (059): _ - rr 

I. Match thejerm (flight hazard) in column B with its 

dcscriptibn iri column A by placing proper letters 

in the blanks: 



CoTumh B 

a. Drafts. 

b. icing. 

c. Lighcning: 

d. Hail. 

e. Gusts. 

f. Rain. 



Column A - / 

I. Are vertical currents of air. 
1 F^-imaniyj^sporiiible for the bumpiness 

encountered in cuniulif orrn clouds. 

3. Is encountered below the freezing level 
in almost all penetrations of fully 
deveioped thunderstorms: - 

4. Considered as one of the worst hazard 
of thunderstorm flyinj. 

5. May occur at any point above the freez- 
ing level when the thunderstorm is in 
the cumuliw stage . 

6; Can do considerable damage to radio 
equipment Oh aircraft. 



5^3» Trdplcai Cyclones : _ , 

The tropical cyclone is brie bf the most destmcuye 
of all weather pheribmcria. Due to^its greater horizon^ 
tal exterit arid longer life, it exceeds any other phe- 

ridmena in total damage and Ibss bf life. 

There are niany regional riarrics applied to the more 
intense tropical cyclones. For example: 



_ ^ifion 

"TV. Iridics or Caribbean 

N. Pacific 

Philiippines 

W. Coast of Mexico 



jSfame 
Hurricane 
Typhoon 

Baggio 

B Cordbnazo JSan Francisco 
(the l^sh of St. Francis) 



IHdian Ocean (Aasiniiia) Willy Willy 

Regardless of the name or region, tropical cyclones all 
have essentially the same characteristics. 



b60V List the four officially recogiified catetories of 
cyclojies of tropical origin, and specify their wind 
speeds. 



The terms *nfopicai cy^one," "tropical storm " 
"hurricane^ and others are frequeritly Uscd^lmost 
interchangeably with little regard for differences in 
size or intensity. However, there are four officially 
rccbgriized categories of cyclones of tropical qngin. 
All four must have a closed circulatidn^nd are distin- 
guished by wind sf3ccd within the storm. 

Tropical Disturbance. This type is charactenzed by 
a slight circulation on the surface, but more rnarked 
circulation aloft. Winds are light. This type is common 
throughout the trbpics arid 5ubtropics. ^ 

Tropical Depression. The tropical depression has 
dric or more closed Uobars with wirid speed toJ than 
34 knots. This type is usuaUy expected to intensify. 

Tropical Stdrtii. The tropical storm has several 
closed isobars and windspccds of 34 knots, up to and 
including 63 knots. 
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Figure 5-12. Locmtion of electricai ciurges inside a typical (liaiidmtOfBi cell: 

Hun<ail«J>r Typhbbh. In bunicanes or typhoons, Exerdsn (060)' 
the maximum wind sp^d is 64 knots or greater. i. List the four categories of tropical cyclones, and 

specify thcSr wind speeds. 
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CHAPTER 6 



Cilmaiology aha Weather Data 



NO DOUBT you tev€di|cu8i^,j)re^ii'*c^^ 
cUmatc of j^our favorite region. Usually, 
wwther and climate are big considerations in making 
hMlth, sports acUvitics, or nrtirtn*^^ 
everyone iscon(»iticd with the cU eustomarilyj 
the climate of a given place is the sum total of all the 
weather variables. These variables are then expressed 
as Ah average. _ _ _ ____ ^ 

UhfbrtUiiately, average^ weather has very Httle 
meani ng in its^. Some si mpte^exampies i llustra t e the 
point. Baitimore and Sah Francisco have similar 
average tcm|»raturts— 5^ F and 3? F., respectively. 
Cornering. the warmest and coldest mbnt^ gives a 
different view^ Baitimore ranges bctwcch 33** F. and 
TT F.— San Francisco has 49^ F. and 57* R, only a^ 
y rahgc^ Cairo, Egypl^ ^'^^.^l^'^^^i Texas; Jiavc 
iieariy identioil monthly temperatures, but Cairo 
receives only 1 inch of rain, whUe Galveston ^cts 46 
inches, sprtad over the seasdiw. Eiysressing climate in 
simple avemges qfin be very misleading. 

You do not need to study climate in depth unless 
yoa cohtinuciybur career in weather as a Wea^^^ 
Technician. This chapter outlines the controls that 
most affect the climate and bnefly mentions the major 
climatic zones. 



Ciimatic Cbntrbb 

A study of cUinitdldgy could involve a large number 
of clcmcnu Ul^^ pressure, wind,^ sunshine^ humidity, 
etc: Two cicments,^ however, seem to be foremost in 
gbverhihg the level of hufiain iuctisaty. ^ ^^^^ 
and pitdpitatidrt, perhapa^^ they ^are so 
appatent, seem to receive the most attention. Why are 
temperatures and rainfalls sb different frdm place 

tb place? 1 ^ 

We shaU invcsd^tc th^rccfa^^^ mostinflucnce 
climate with respect to temperature and precipitatidh. 
These factors arc latitude, tdpN^giaphy, and airflow. 
Your litudy df this scction^wiil close with a more 
speciHc identiflcadon of the major climatic zones 
within the United States and the climatic controls that 
influence them. 



Mi* Explain the effects of latitude upon climate. 



Latitude. As you travel poleward, the temperature 
bfxdrhcs colder^ this bappera 
because the polar region receives less, heat from the 
sun; Two Enables nile the amount of potential heat 
available. These are the length df day aiid the angle of 
the iilcdming radiation^ ^ ^ ^ 

Ajds tiir. All latitudes of the earth do hbt receLve 
: equal heating due to the earih-suh relatidiishjp. The 
earth revolves around the sj^in aplancof orbit. The 
earthy axis is tijted_23 }^ from the perpendicular to 
that plane of orbit ;Tugure o-l iUustratw ffiis relaiibh- 
ship. As you study the flgure, you can readily sec^t^^^ 
the North Pole reofiws no sunlight during the winter 
(shown at the December 22 position). Oh the bthcr 
hand, eqUatbriai regibhs receive heat year rbund. This 
helps to create a hcat surpltw at the lo\^^ 
Even^tliough the pole has as much sunlight during the 
summer as darkness during the winter, this does hot 
create a heat surplus because df the secdild factor — 

angle df incoming radiation. 

_ Angle of ra^tiom The more vertical the i^h's 
radiation tb the earth's surface, the more heating it <»n 
accomplish. This happens bc<»iwc radi|Uion^aimed 
vertically cdticcntrates on a smaller area. You can 
illustrate this by seining a flashlight vertically against 
a wall and cbtnparihg that spot to dhe that is made by 
shining the light at an ahjjc. The angl 
more area. Such is the sun's radiation; the greater the 
angle; the more area cbvcrol, and subsequently the 
l^s heat per unit area. The sun's radiation strikes Jhe 
>»rth's surface more ycitically at the than at 
the pole. This second factor contributes tb the heat 
su^Iusl at low latitudes. _ 

Finally, vertical radiatidn jjasses ^^^J"??)?^ 
atmosphere to rciKh the surface than slanted solar 
radiation: Thus; there is less chance fbr scattering and 
absbrptioh for the vertical rays. When all thc«5 factors 
are cdmbihcd, they create a he^^ at the 

Equator and a deficiency at the poles. 

Three-cell circuTatioh. A lack of heat balance cannot 
remain between these twd pdihts. A strong tendency 
td ec^Ualize exists. Heated air near the Eqtiator 
becomes less dense and rises. As a resiUt, a belt of low 
pressure develops at the 'Equator. Surrdunding air 
flows toward the Idw pressure and a simple circulation 
starts, to describe the total circulation for the 
Northern Hemisphere is very difficult because of so 
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Figure 6- i. Revblutibo of the earth arotiod the siih. 



many variabfi^. __Ne^^theteBi, sa id^tUz^ 
pattern is oBen. showtf ju^ three ceHs of ckcuiation 
between the Equator and the pole. Consult figure 6*2 
for an iUustntidn of t^ ccUs^VV 

The fbst cell is formed by the warm ur rising at the 
Equatorand flowing Aorth. Aithis air ni^bvc» north, it 
is deflected to the ri^t by Cbnblis to tm:dine the 

rotating earthy tiiat causes air in motion t^dlect to 
the right in the Nbrtherh Hemisphere.} The upper 
wcstefU<» prevail the pole and 

occm- J>ejow_tfae tropo|»ase: It is nfe to stau;^ 
therefore, ihat wind at and ^bdve 25,000 feet in the 
Northern Hemisphere is {^neraily westerly. 

By the dine tUs ndf^^ 30^ 
N. iadti:^^Coriolis ^_dwected it so much to the 
«ist that^ belt of hi^ prawre develops at the surface 
fft^thr^^w^ift^^*^^ mfiv^jgrit iiorth^^rd. At 30^ 
N|p|**^« ^'■^ fti^itirtng rtK»nigiri Afx^rtion of 
tfeatrflow continues northward aloft and a portion 
descends to the surface. Since high pressure exists at 
the surftce, the desosnding air mtist flow outward 
.from the wnter^pf the high to^i^sfd low pressure. The 
belt of high pressure at 3€^ N. is called a zoiie of 
idivergehce (moving apartj^ and the belt of l^w 
>^ _ Equator toward which _this aJr is 
flowii^ is a zone of convergence (coming together); 
Sailors call this zone of convergence the doldrums 



because ofjts light winds. In^his zone ^e trade winds 
of the Northern and Southern Hemispheres meet. 

The horthwarti flowing air (aloft, at 30^ N.) con- 
tinue to tnp^ npft^^f^^^y iP P^j1py^)_^nd 
aroundUtfae^rtii until it reaches the poie^, At the, pole, 
a high pressure zone forms and again ihe air descends 
and floWs outv^ni (divergence) ^^^^ a ldwj)fessure 
(conwijen^) at about 6flP^K 
and polar oeUs flow the mldlatitude westerlies. Some 
writers consider this a third cell. Its dmilatibh is 
influenced by the interaction of the other cells. 

The gen^id emulation pattern is iinpbrtant because 
itshb\i^_z6ii^s6fdivei^hceandc^ They,ih 
turn, infliwncepitcipitation.^W^ 
more piedpitsdonusTiaiiy occurs. Divergence has the 
opposite dtect: Rising air in the cbnvei^ehce zones 
causes instability; divergence and stabihty go together.^ 
Tlie zones are not stadonary but niipaa; slightly with 
the season. During summer they move' north in the 
Northeni Hemisphere. Migtadbh of the zones causes 
a seasonal effect in preripitation^. For 
summer dryne^ and sli^t winter rain characterizes 
the area around 35° N. as the 3tP zone of divergence 
migrates. 

Ipj^^nnia^ places defiiiite effi^ts upon the 

climate. Temperature varies with latitude because of 
heat received due to length of day and angle of 
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incbiiiing radiation. Where the most heat is receii^, 
hot only is the tcmpBraturc higher but also the 
seasonal mni^Jof temperatuif is small. Table 6-1 
points tins out. _ 

Climatic Haiitude patterns. Closely related to the 
temperature effects cauis&d by anequal heating are the 
latitude patterns of wind, pressure, and precipitation. 
Four typi(^ patterns emerge that can be roughly 
grouped accbrdiiig to latitudes 0° ; 30^ , 

At (F , heating causes a zone of convergence with 
rising air and low pressure^ The air is unstable and 
, heavy precipitation occurs during all seasons, ^^rm 
temperature prevails all year^v^th very little seasonal 
change. 



A high jiressure zone of divergence lies at 36^ , the 
air is stable, but slight rain falls in winter and the 
summer is dry. Winter tempNcrature is mild and 
summers are hot. 

_ -_ - •_ _ __ : 

Another zone of convergence, a lo w pressure area, is 
at 6CP , Here, precipitation occurs during all seasons. 
Winters are cold but summers are mild. 



Finally, at 90°, a, high pressure zone of diyerg^^ 
causes sUbiiity. Siig^^ occurs in all 

seasons because of^thy^cold temperatures. Winters are 
very cold, and evek summcr temperatures are below 
"^freezing. * 



TABLE 6-1 
Mean temperature ° at the Latitude Circles 
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ExerdsM.(ll«ll: 

i. Why dpes the temperature vary with latitude? 



2. What causes the zone of divergence at 3CP N. 
latitude? > a 



3. Defme a zone of convergence. 



4. Does more prtcipitatioh occur iii a zone of conver- 
gence or divergence? Explain your answer. 



5. Match the climatic characteristics to the latitude: 



Chardcthiistlc ' ^'i'"^^ 

a. H«_vy i>r«cj^iutu>n ihrough^ui the j^r, a 0^ 

zone of convergence; smail seasonal range of 3(F 
temperatar*. 6(?* 

b. Dry — iUght winter raiii; zone of divergeno^; 9(f 

\ mild winier. 

c. Slight precipjUtion throughout the year: zone 

of divergence; cold winier. 



962» Given sin^^ted tppogniphicjil fesihires, identify 
the effects of topography upon climate. 



Tbpbgrapby. While the stih provides the energy for 
planet^ ^?^_P j?^'*^ ^^^^ the eartji's surfaj:e con- 
verts solar radiation into sensible heat. Since the 
earih*$ surface is not uniform, we can expect different 
results from different surfaces. Tcm]pcratufc and 
pressure^ depend upon the type of earth surface: 
Another lasiture of the earth's surface, clcvatioh_6r 
tbpb^phy^ causes vanatibns in pitcipitatibh. Fbr 

P^^9^ _o/_^L5_ ^if^^^^^^^^ J^P.^ surface type and 
eieyatioa shall he classed Sogcther as topography. 

Incoming radiation varies from place to plkce for 
feasbiis discussed iii the last objective. Add to this the 
heat differences^ due to surface type; and marked 
variations in tempeiature may occur. Two main types 
of surfaces are land and water. How does each affect 
the climate?^ i __ _ _ _: 

factors influencing land and water temperatures. 
Sojhe radiatioh does hot heat the surface because it 
reflects bff the surface. Land reflcjSla^ 

^'A^^^lli^J^i^A^^^^ ^® P?'?^"^.^**^" ^J^? angle is 
between 66^ and 76P : This difference in reflectivity is 
hot enough to cause significant temperature differ- 
ch«s. Hbwvcf,^^^^ cbwred vwth frw or 
ice reflect 80 percent of incoming radiation. Thus, the 
cold, snow-covered lands tend to remain cold. 
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Since land and water reflect radiatibii by similar 
amounts, any tetnperaturcjlifiference between the two* 

: wooid have to result from the way the radiation is 
absbrbed. Land is a pbbr conductor of heat; cbhse- 
fty^ntly» _^li?rgy :r€^^^ surface stays near the 

surface and the temperature; rises propaffi^atejy: 
Water in mbtibri, on the other hand, conducts the heat 
received tb a greater depth because of mixing. There- 
fore, the surface temperature of water should be cooler 
than the surface temperature of land if the same 
amount of encr^ is received, 

The poor qphductivity bf land makes it heat and 
cobi quiibkiy and a]so encourages_a wide range of 
temperature. Extremes of temperature are always 
recorded over land areas. Moving water heats and 

.cbbls slowly and presents a narrow range of tempera- 

' ture; A large bind or water area passes its temperature 
characteristics to_ the^ air above it. By applying these 
characteristics bf tbpbgraphy, ybu may understand 

.the temperature of a particular location. 

A coastal Ibcatibh with the predbmihaht airilbw 
from the water possesses a fflijdjcUmj^^^ with a narrow 
temperature range when compared to an inland 
statibnit the same latitude. Hc^eyer, a coastal statfbh 
where the piicdbminaht airflbw is 
climate more nearly like an inland station, but the 
occasional flow from the water, prevents it from 
experiencing the same extremes bf temperature. • 
OceafL current's effect oh temperature, /tibther 
great influence bh the teitiperattire is the ocean cunt 
Large_sea$ and the oceans develop a pattern o/ motion 
due to the prevailing v^ndflow. These cu^ents move 
slowly bver great expanses, and as they mbve, they 
take on the temperature features of tjie latitude. A 
current that spends several days flowing at^an equa- 
toriai latitude picks up ^heat_Jihd_ehten the middle 
latitudes as a warm current. The Gulf Stream is such 
an^uatonieU stream._It bn moderate temperatures 
as tar north as Bo^n and the British Isles. The Japan 
jjurrcht fn the raciflc Ocean plays at sbmewhat 
different rol e alo ng quf west coast. Even thcfugh this 
current bring^l^ild temperatures to the Aleutians and 
south coist of Alaska, by the time the current reaches 
the California cbast, it U cbhsidered cool. A simple 
sketch^shqwing the influence of the oc^an currents 
along east and west coasts in the Northern Hemisphere 
is prbvidcd in figure 6-3. 

Topography and precipitation. Topo^^phy plaj^ 
an important role in detennihihg the predpitatibh of a 
climate. Obvibusly, air that has traveled acrbss a large 
^ody of water contains mqf^^ than air that has 

traveled the same length across land: Moisture-laden 
air flowing onshore from a large body bf water 
frequently causes fbg. Lifting the moist air is where 
second feature of topography, elevation, exerts its 
influence: Moist air forced to rise over a mountain- 
chain cobls. As it cbbls, its capacity tb hbld moisture 
Ic^ns. ^en the CTOlirijg, risiiig air reaches sa^^ 
some of its moisture mu^t^be forced out (condensed). 
Clouds form anc^ precipita^on occurs. * 

34 . 
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Figure (^3. Gehermlized pattern of ocean curfena: 



_ Moist air from the Pacific bUtts Up against the 
. Rocky Mountain barrier, deposits its moj^tore along 
the we^t slope, and reaches the^ east slope as a dry, 
warming wind. The Appalachian Mountains i_n_t_he 
eastern US do not r^ch such great heights and; there- 
fofe, do not influence the passing airfloyv as markedly 
as the Rockies. AddLtiotlally,^ the air approaching the 
Appalachians is cbhtinehtal air, already fairly dry, and 

hM little moisture to lo«^^ _ ( 

Nfountain barriers affect the temperature of _the 
re^on on the leeward (away fromthe wind) side. This 
happens because air forced to rise on the windward 



side cddis at a rate that is slowed by^the amount of 
moisture in the air. After the moisture cdhdehses, the 
dry air d^cendihg the leeward side winns faster than 
it cooled previously. This warm, dry air has been 
tiamed the chinook in the western US. 



Exercises (062): _ , 

Use figure 6-4 to* answer exercises 1 throjigh 5 below. 
In the figure, assume that a wrfrm, summer, westerly 
airflow exists along the line ABCD. 



•7 




25^697 



-- - ^ - ^ 

Figure 6-4. Topography (objective 0^2, exercise 1-5). 



1. Which point recdves more predpitatioh, B or ,C? 
Why? 



1 Which pbim^hlis the higher t^pcraturc, A or B? 
Why? 



3. Which point receives more precipitation, C or D? 
ly? 



4. Which point hhs a lower temperature, C or D? 
Why? 



5. if a cold, moist, northeast airflow affects points^ 
and C, whibh one should show the warmer tempera- 
ture and why? 



063. Describe the effects of airflow upon tl^e climate 
in the United States. 



. Air that flows from a region carries the 
te^serature and moisture jKopcrtiw of tte re@on 

as a modifying factor upon 
thejcHmate. To exert a significant effect upon climate, 
airflow must be steady, at least for a season, and oh a 

semipennanent pressure systems quaHfies in both 
ways, _ 

High'pressure systems. Thr^ large, senupennaneht, 
high*pres»ure systems direct the flojv of air across the 
US. Two of these, Bermuda and Pacific highs, 
influence summer climate. The Canada high takes 

over in winter. 

- The Bennuda high, sitiatraover the Atlantic Ocean 
about 36^ to 35° N. in summer, sends warm, mbisi air 
across the interior of the United States. This airflow 
caif \yt fek as far north^as Wi^dhsin, and extends to 
the ^stem portions of TeMS, Oklahoma, Kansas, 
and Nebiaska* Gmlest influence, however, is felt east 
of the iSfississippi, During winter, the Bermuda high 
migrates southwmrd and becomes weako*. Generally, 
only the Gulf Coast States, Florida, and the eastern 
shoreline to North Carolina get the benefit of the 

Bermiida high in winter. i __ _ 1 

^ During winter, the interior of the United States east 
of the Rocky Mountains belongs to the Canada hig^. 
this high brings cold temperatures and dry air. 
UsuaUy, the coldest temperatures are felt north of the 
b|iafaoma-Arkansas*Tennossee-North Carolina 



borders. South (if thaft line, the cp^^^^ 
becomes somewhat tniider^as it is modified by enter- 
ing a warmer latitude. E>espite moderation, these cold 
outbreaks bring uncomfortable temperatures iri^ 
wi ntcr to the hcartjof Dl xleland . Majj figure 6-5 shows 
the general influence of the major systems. . ^ 

On the west coast, the Pacific high bh*Hgs iiiild 
temperatures arid moist air tg Washington, Oreg^^^^^ 
and northeni Caiifornja^The t^l annual effect of this 
high b to keep the summer cool and the winter mild. 
Precipitation falls steadily the entire year in the N'brth- 
wwltem United States. T 

much influence in southern California because the 
shape of the coastline,^ which Vjwrs aw;^ from the 
Pacific circulation. Without the fl(^/bf ocean- 
modified aifj sputhcrn CalifonBa^^Rn^^ Jl^??? 
continental in nature— hot and dry — than the northern 
pbnibns of (he Pacific Coast. 

Unstdhle Midwest dirfTows. While each of the scmi- 
perinarient pressure systems has itsjavojite region, the 
midsection of the United States sometimes getsa flow 
from all three^ The Rocky Mountains act as a barrier 
to westHtast flow, but oc^idrially some 
slips over the hump and spreads into the Flains area. 
Passing over the_ moiintains gr^tiy modifies the air, 
and usually the Pacific air remains aloft, being forced 
to ride up over an jUiTM Midwest^ 
The Midwest provides a meeting place for the other 
two airflbws,^ which have unlike characteristics. 

Cold, dry CariluliM air mc« 
air forces the warm air^oft <dong a frontal surface and 
causes theirontai, stormy weather so common to the 
Midwest. These two unlike airflows push each other 
ridrth arid south across the PUins^ sometimes being 
joined by the third flow aloft: Seasonally, the Canada 
hi^ dominates in winter, the Bennuda high in 
summer. Low-pressure cyclones pass slo wly front west 
to east, fathering strength fror^the mixing of warm- 
moist and CO id -dry airmasses. These storms contribute 
to the unstable climate of the Midwest. 



Exercises (063K - 
1. What are the effects of the airflow from 
Bermuda high upon the Midwest in winter? 



the 



2. What causes the dry climate in southern California? 



3. Why is west Texas drier than east Texas? 



4. What causes the warm, moist climate along the 
Washington-Oregon coast? 
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5. Why docs the Midwest have frequent, frontal 
storms? t/^ 



0<M. Indlcite the cUmiUc controls that influence the 
cUnate of the^UnJUd Slatei, and match the climatic 
zones wltfa.Statn or regiom in the United States. 



J^™^^ :?9_"**^_^^ named; KSppeii 

deviscd_a cbisstfication for climate, using five main 
types, These are as follows: 

• Tropical, rainy (A). 

• Dry(B). 

• Warm, temperate, ainy {€). 

• Cool, show-forest (D). « 

• Polar (E). 

_ . . f 

Figure shows the climatic regions of the tfnited 
States, l«scd oh the above classificatibh. ICZ^peh also 

4^^j°P^A'^*?^^?*Pl*^ tyi^f but the 

subdivisipns. are not important for our discussion 
here. A brief descnptioh of the five typtt is necessary 
for your Utiderstahdihg. / y . 

_T^^_^*^??y* not 
entirely frozen or ice covered. For the most ra(rt, these 
areas arte treeless. Bouhdaries of such n»ons are 
^iR^_<^^^r™Scd by the temperature of the warmest 
month. The southcrti Jimits of a^oiar cjimatic region 
are the areas where the waamest month barely reaches 
30P F. In the .Umted States, polar climate is confined 
to the high mouii tain elevations. 

CooA mow /orejr. Cool, snow-forest_ climate 
occupies the nbrihern tier of States and the mountain 
*hqw that this climatic region 
occupies the iprolandjmd Ifor^^^ belt of the United 
States. > Most of the precipitation occurs in summer 
and is adequate for the growing season. Temperature 
in tius OTwTs CM at the 

mountauueievations, where Jopography is predomi* ' 
hant. Airflow jbvems the precipitation. 
• L^^^iiTn. rainy. South of the show forest 

lies the ^rm; tempe««^^ rainy cUmatc, where the 
coldest month is not below 27* F: Most of this region 
has adequate rainfall in aJI s<»sbns. Much of the 
tempe Attire and precipitation of this climate is due to 
airflow. Warm, temperate, rainy regions^rec^iv 
from a large water body. As the flow travels farther 
from the water, the temperature becomes less moderate 

and^ore^vere. i_ _ 

Dry^. Tlw dry climate Boundfflia are_gcnerally 
dictated }yy vegetation arid annual, precipitation 
rather than temperature: However^ Koppen found a 
vcry_simple relatiotiship between the average Hhhual 
temperature and avera^ annual precipitation to 
dffennine the border of the dry climate. That reiation- 
f^ip i*! ''3. P-*^ - 8.5, where r is thie average annual 
rainfaii and / the average annual temperature. 
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Supplying a 6CP F. temperature for the formula leads 
to an annual rainfall of about 18 inches. Any region 
with less than 18 inches of rainfall ycjirly arid whose 
mean annual temperature is F: can be considered 
^"7 Jiccordirig to the formula. Dry ciimatcs in the 
.^n'^^_4 ^A'^'^^i mdiihtairi barriers block* 

ing_the moist. airflow: 

. Tropicai Tropical, ra^ny climate is usually found 
§i'iy'n4^*]'Ac^uatbria^^^ To qualify as tropic|l, 

rainy climate, the coldest mo rith must riot average 
below 6^ F. and the total raiiifili miat exc^d 30 
inches. The rainfall does nbt necessarily have to Jail 
^^^"Ay l^irp^S^but the year, but tftc tbtal is adequate 
to support lush vegetation. The southern third of 
Floiida has a tropicai, rainy ciimate. It is caused by 
all three clirriatic controls mentioned in this chapter: 
latitude, topography (ocean influence), and airflow. 



Exerdsca (M4): 

i : Match the ciimatic zone in column B with tde State 
^ or region in column A. 



Colanri A CoTumn * 

1/ Michigan. a. Tropical, rainy. 

2. I^Jeyada. ^ b. Dry. • 

- 3, Southern tip of Florida.^ ' c. Warm: temperate. 

- 4. Kentucky. niny. 

- 5. Oregon coast. d. Cool, snow-forest. 
. 6. New Jersey. e. Polar. 

. 7. West Texas, 

- 8. Colorado highlands. 



^2. In the United States, which climatic control contri- 
butes most to the polar ciimate? 



3; Which type of climate in the (^ited States is 
i,n[fluenced by all three ciimatig controis? 



4. The warm, temperate^ rainy ciimate in the US is 
most influenced by what climatic control? 



6-2, Cllihatploii^l Data % 

This SMECtiph prevents climatology on 
A WS Fonn 10, Siirface^^ phicrwitibns. It also 
covers ciimatoiogical terms, sutisticaj^ tcfms, and 
the computation of ciimatoiogical information. 



065. i^lven simalated data, record entii^ for Summary 
of the Day data. 
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When performing as a shift observer, you have to 
make a few minor ciirhatd logical entries on the AWS 
Form 10. The cq[Umns irivdivcd arc 42-45, Synoptic 
Data; 68-70, Summary of the Day; and 71-73^ Peak 
Wind. Entries for the synoptic data vary greatly, 
depending upon the station's hours of operation and 
i^s tjmc zone. To coyer alUhc situations would require 
many examples: This portion of the text discusses a 
few examples from which you can apply the guiding 
Principles to ot he 

Synoptic Data: Situation i. The first situation 
applies to a station in the eastern time jz one that 
operates 24 hbursjind is 5 hours later than Greenwich 
Meantime (GNC!Q. Column 42, Synoptic Data, takes 
the time entry in local standard time. Synoptic data 
is entered at 6-hourly times and midnight. Figure 6-7 
illustrates the times arid is explairied as follows. 

_Thc first entry covers the period betweeri midnight 
and the earliest 6-houriy of the day. Enter the amount 
of precipitation (col. 44) arid the ariiount of snowfall 
(cbl. 45) that occurred during the period. The next 
line covers the period between the last 6-hourly of the 
previous day and the earliest 6-hourly of the current 
day. Each of the eritrics for 6^hourly tiriies suriiriiarizes 
t^hc d^ta for the 6-hdur period bctw^eeri these regular 
observations; On the last line, you enter the required 
data for the period between the last 6-houriy of the 
day arid riiidriight. - 

The rales for entry in each column are simple to 
follow. Enter in column 44 the amount pf precipitation 
to the nearest .01 irich that occurred d unrig the speci- 
- fied period. When no prccipaatiqn isjDbscrvcd, enter ^ 
**d." Enter a T (trace) for amounts measured as less 
thari .005 inch. Whenever the water equivalent of solid * 
prccipitatibri cannot be measured, critcr the estimated 
water equivalent, using a I/IO ratio (or other ratio 
when evidence supports it). A wet, heavy snow might 
support a ratio of 8/ 1; fine show riiight be as high as 
12/1: Prefix estimated values with ihesyrnboT'E^'and 
enter the ratio used as a remark in column 90. 

Make snowfall entries iri columri 45 sh6wirig'*0*' for 
none, '*T^ for less than ^05 inch, arid all other ariibiirits 
to the nearest 0; i inch: Some snowfall needs to be 
explained because of melting. Explanation is made in 
the following ways;^ 

• Trace of precipitation melted as it fell: In col: 
45 cnicr "T," and in col. 90 enter "T - MELTED 
AS IT FELL.'' 

• Estimated snowfall due to melting: In col. 45 
enterji mounts such as "E_l J3," and incoi: 96 enter 
"E - ESTIMATED DUE TO MELTING." 

• Sjidwfall consists entirely of hail: In col. 45 critcr ^ 
amount, such as ***T' and in col: 90 enter "♦HAIL:" 

Occasibrially, sribwfall occurs as iriterriiiiterii showers 
and each shower melts before the next one fails. To 
obtain an accurate measure for the 6-hour period, 
enter the total ol all the depths accumulated by each 
of the falls. 

Column 46 differs from 45 in that the accumalaied 
depth of solid precipitation on the ground is recorded. 



Make your measurements at each 6-hourly and at 
midnight. Enter the depth to the nearest whole inch; 
with "0*" for none and "T' for less than 0.5 inch. You 
i"J^?L^^^^_l?i^^^^ 1"^ ^Tcprcscriiaiivc depth. 

Select an area that is smooth, level (preferably grass 
covered), and as free from drifting as possible, if, as in 
the case of sribwfall entry, the entire depth consists of 
hail, prefix the depth with an asterisk and iri cblumri 90 
enter "*HAlt." 

Synoptic Data: Situation 2. Our next situation 
?PPji9^ ^^A^^^itibri that operates 24 hours arid is iri the 
central' lime zone: Only the time entries differ from' the 
first example. All the rules for entry in the other 
cbluriiris apply rio riiatter which time zone you arc in. 
Because the central tjnie zoric is 6 hburs different frbm 
Greenwich, local times for the 6-hourly observations 
arc the same as GMT. Thus, in the central iijme rone, 
rib_ entry is rieeded in the "MID TO" and **MID" 
blocks because the midnight Qbservation is the same as 
a 6-hourly. _ 

Syribptic Data: Situatibh 3. The last illustration 
is for a station that operates less thari 24 hours a day. 
Here, you enter only the 6-hoarly observations taken 
during the time of operation. A simple table below 
shbws hbw this cari be figured. The table shows a 
station in the eastern time zone operating between 
the hours of 0800 and 1700 EST. 

% ...... 

6 ffburii&s ^ST Hours of Optratxon 

01 

07 



17 

19 



Only one 6-hburly (13 LST) cari be i'ecbrdcd duririg 
the operating -hours: Of course, the' amounts of pre- 
cipitaiLdn and snowfall measured at that time repre- 
sent a 24^hbur period iristead bf 6. It has been 24 hours 
since the last 6-hourly. Indicatc that extended period 
of measurement by pxefixing an both the pre- 

cipitatibn and snowfall entries. Explain the ***** bj 
entering a remark iri ^bluriiri 90 such as, 24-HR 
PCPN:** The first 6-hourly. then, measures the 
amounts fallen duririg the period since the last 6- 
hourly takeri the day before. 
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Figure ^ Summary the Omy. 

Siimiina7_of the bsj ^A^^_^9'' ^>^^P^^^ 

data provide tluLinformatibn T<^ tiie^ummary of the 
Day coIuniM, 68-70. In cbluMn 68 enter the i^hdur 
t>irapltation« _v^t^^ this fij^^ 

front the data gathered for column 44j However, for all 
US time z6h» except the central zbiie» do not include 
the amount measii^ for the first 6-houriy in a 2^ 

b9^i^P^l^^°*_f ^'§9^^J^^^Pi^ for column 
68 taken from the amounts in colunyn 44 of figure 6-7. 
The .03 precipitatioh recorded at t$e first 6-hduriy is 
^91 j^^l'^J^ J^i^^^^f Jj^_9^r^l^^i^ 5^^^i^_^_time 
period tint l>elonp to the di^ befor^: Only SO minutes 
of the period pertain tbJl£ current date and that data 
is iwprded in the J*^^^^^ 7^5^ Woc|LPM« the entry 
with An_^E** when totals indude estunated -amounts 
and enter ah explanatory note in columh 90. The same 
prac^ure_is u^ for columh 69, 24-hbur snowfall. 
, Where 24^hoiir observations or midnight d bserVa- 
^P^_?^^^^_^^?' ^^^^^9^hts in columns 44 
and 45^ prefix amounts other than^ with an and 
enter them in columns and 69. TTus shdws that the 
amdtinu are estimated _ _ 

Enter in column 70 the depth of solid precipitation 
on the gfbuhd at 1200 GMT. Entries are made tb the 
nearest^ whole incli. with the fdllqwing cx<xpti^^^^ 
Enter '*0" for none and "T* for lew than 0:5 inch on the 
l^buhd. You may use the I20(f GMT value fromP 
cfdluitih 46. If the statidh does hdt dperate at that time, 
you may enter the depth measured as near 1200 
GMT as practicable, but indicate with a renft^k in 
column 90 the time that the depth measurement was 
taken. ^ , 

Peak Wind Entry. Peak wind entry is made only at 
stations having continuous^ instantaneous recording 



wihdspeed equipment. Even if the record for the day 
incomplete^ the recording may still be used, provided it 
is reasonable to assume the missing data, did not 
include the peak wind. Enter the highest speed in knots 
recorded during the 24 hours ending at midnight. 
Specd'^ntry goes in column 71, and the direction of 
that p^k wind gbes in cblumh 72 ih_tehs of degrees 
(270'' = 27). Finally, enter in cdlumh 73 t he time of the 
Pi^^_^i**^JPJ^?Ji^^l_™??t^ GMT. Oo^ionally, 
the peak wind occurs more than once a day, but space 
is available fbr bhly the last twb occurrences. Fbr more 
than two dccuitehces, make a remark in column 90 
such as "PK WND 28 162bZ," This remark gives the 
direction and time of the additional peak wind 
occurrence. 



Exercises (065): 

Use figure (^9 td answer exercise 1. 
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Figui-e 6-9: Synoptic xnounuin simndard time ( M ST > 7 hours 
= GMT), (objective 063. exercise 1).. 

i. What_ jji the entry (based on data in fig; 6-9) for each 
suminary of the day column on AWS Form 10? 

a. Column 68 

^. Column 69 \ 

c. Column 70 ' . 



Use data in figure 6-10 to answer exercise 2. 
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Figure 6^10. Synoptic Dau for 03>2I Pacific standard time (PST *8hourf = GMT), 
(objective 065. exercise 2)." 
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2; w tut is the entry for each colamn (AWS Form 10)? 

a. Cblumn 68 . 

b. Column 69 . 

c. Coiunm 70 : 



What are the AWS Form 10 columns 44 and 45 
ehtria for a snowfall of 0.4 inch whose water 
equivalent is estizhated using a ratio of 12 to 1? . 



If thc^ p«ik wind was 35 knots from 310** and 
occurred at 1423 6 Mt, what are the AWS Form 10 
column entries? 

a. Column 71 . 

b. Column 72 . 

c. Column 73 . 



f 

One of the three prcfixiM may be liscd with the word 
"cUmatblbgy.'' By prefixing either "micro," **mesd,'* 
or "macro" to cUmatology, you can denote climatology 
on. a small, medium, or iar^e scale. 

Micrbclimatolbgical studies often measiire climatic 
contrasts between Jiilltop and^ and city and, 

surrounding country; or they may be of an extremely 
small scale— Hohe. side of a hedge contrasted with the 
other, a plowed furrow versus level soil, or opposite 
l^.*^*^^. ^J™?^^J? micros^c may be 
effectively modified by relaiiveiy simple human efforts. 

Macroclimatolb^ is the study of the large-scale 
climate oFa large area or country. Climate of this scale 
is not so essily modified by small human efforts; 

Mesbclimatbiogy embra<^ a rather ihidistinct 
xniddle grbuhd between macroclimatblbgy and rtiicrb- 
climatolqgy. The areas are smaller than those of 
macrociimatolpgy and larger than those of micro- 
climatology and ,niay or may not be climatically 
representative of a general region. 



066. Match cUmatolofieal terna with their definitions. 



Exercise (066):'^ 

1. Match ciimatoiogicai ter^ A with the 

appropriate definitions in column B. 



Cttmatbldgy. Qimatdiogy isjhe scientific study^of 
climate, and is considered by meteorolog^ts to be a 
maior branch of metebrblbgy.Climatblb^ deals with 
sihiilarities and variatibhs bf weather from time to 
time and place to place. There_are three principal 
approaches to the study of climatoiogy. These are 
physical, descriptive, ahd dyhamic. 

seeks to explain the cause pfcliniate^by the physicaj 
influencing ciimate and the 0rbces»s producing the 
yaribus kinds bf phy|ical cttmatin, \s^ as marine, 
desen, mountain, juid i^o_oi£ 

Descriptive ciimaihibfy^ Descriptive climatblbgy 
typically briehts itself in terms of gebgraphical regions 
|hd js also rcfeiTed to as jegionaJ c^^^ A 
description of the various types of climates is made on 
the^ basis bf analyzed statistics frbm a particular area. 
A further attempt is made to delcribe the interaction 
of weather and climatic elements^upon the people and 
the areas under consideration^ 

Dynamic cJlmatoTogy, Dynamic climatblbgy 
attempts to relate characteristics of generai circulation, 
to ciimate. 

Climatology as related to other sciences. Climate 
has become increasingly impbitaht in other scientific 
fields. Geographers, hydroiogsa, and oceano- 
graphers use quantitative^ measures of climate to 
describe br analyze the influence bf btir atmospheric 
cnyirohmcm _ Oimate classification has deveiopcd 
primarily in the field bf geography. The basic role 
of the atmosphere jn the hydrologic cycle is ah essential 
part of t he study bfhydrblbgy. Parallel to this, both air 
and water measuremenu are required to understand 
the energy exchange between the air and the ocean. 



: Column_A 

v. Climatdloi^: 

2. Physical climatblbgy. 

3- P^nptlyc 

: climatoiogy. : 

4: Dynamic climatology. 
, 5. Micrbclimatolo|^: 
6ypMlacr6cUmatolbgy. 
7.^iesocUmatology. 



CoJumn B_ 

a. A study that manures ihc 
cdmatic contmst between 
city arid suitbundirig arn: 

31\is_ *PPTf^^^^^^^ 
plain the cause of ciiniate by 
tiie physical process influ- 
encing it. 

c. Attempts to relate charac- 
tcHstica of general circula- 
tion to climate. 

d. The.study of the targe-scale 
climate of a targe afol or 
country. 

e. Embraces a rather indistinct 
middle of the ground be- 
tween macroclimatology 
ai^ micrbcUmatolbgy. 

f. F^cgionai ciirnatoioi^. ^ 

g. The scientific study of 
climate. 



067. Match Stat is tkaiternB with their definitions; and 
given a list of temperatures, compute the mean, mode, 
median, and temperaiure extremes. 



You need to know and bccbme acquainted with 
terms used in the discussion of clim«^^ 
section the most commonly used statisticai terms are 
defined and explained. 

Mean br Average. The mean is the m^st commonly 
used climato logical term, "Mean" normally refers to 
the arithmetic mean, whli;h is bbtained in the same 
manner as the average. This average is obtained by 
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adding the values of all the raptors or cascs^nd thcri 
dividing by the jiambcr of items. For example, the 
average daily temperature would be the. sum of the 
hourly temperatures divided by 24. Tne mean, as 
computed in this tnaimer, is generally optimum for 
both the expected value and the center of thp distribu- 
tioji for temperature. 

Unfortunately, the term "mean" has been used in 
many climatolojpc^l records^withqat clarification as 
to how it was computed; in most cases, the difference 
in resultsjs slight. In analxtlng weather data, the tenns 
"average" and "mean" a^^tcn us^ interchangeably. 

Absolute. The term»tfMnte" usually is applied in 
ciimatoiogy to the extreme highest and lowest values 
for any given meteorological element that have been 
recorded - at the place" of obscnratidns. _Assumc, f or 
example, that the extreme highcsf temperature ever 
recorded at a particular station_jwas 106^ F. and the 
lowest recorded as -15^ F. These are called the 
absolute maxiinum and ateolute tninimum, respec- 
tively: 

Extreni^. The term "extreme" is applied to the 
highest value and the lowest value for a particiilar 
mctcqf dlqgical elemejii which have occun^d over a 
particular period of time. The term is usually applied to 
months, seasons, years, or a number of years. The term 
may be used for ^ calendar day only, for which^ij is 
particularly applicable to temperature: For example, 
the highest and lowest temperature readings for a 
particular day are considered the temperature ex- 
tremes for that day. At times, it is_y)plied to the 
average of the highest and lowest temperatures and 
termed "mean monthly extremes" and "mean annual 
extremes." _ _ _ i _ 

Range. Range is the difference between the highest 
and lowest values and reflects the extreme v^ations 
of these values. Except for very crude work; this statis- 
tic is hot recommended for usc^ since it hj^ a high 
degree of variability: The range is related to the 
extreme values of record and can be useful in deter- 
mining the extreme range for the records available^ 
J*J!^"?!!Sy-_'^''^9^^"^y defined as the number of 
times a certain v^ue occurs within a specified period 
of time. When an array of values needs t o be presented, 
a condensed preschtatioh of data Jtiay be obtained by 
means of a frequency distribution. ^ 

Frequency distributions aVe generally of two types, 
discrete (made iip of distinct parts) and cbhtinubus. 
The most common^discrctc climatologi^^^ 
frequency; for example, the number of days with rain, 
<*tc. In continuous distributions, the probability 
density is a furictibri of a cbnti hub us random variable 
(its possjble values extend over a continuous period). 
Temperature, pressure, precipitation, or any clement 
measured on a continuous scale has a cbntinubus, 
random vari a blc. 

Mode. The mode is defined as the value that occurs 
with the greatest frequency^ or the value about which 
the most cases bccur. It is the pbint bf maximum 
density or the point of ;jreatcst frequency in a fre- 
quency distribution, or the most common value. 



The mode cannot be determined 'readily ^ from 
uhbrgahized data; therefore, the data must be grouped 
in a frequency distributibh before its location can be 
determined a^ccwately^ Even t^^^^ not 
always well defnled or possible toTbcate properly. The 
maximum density may be located at more than biic 
pbint; therefore, the point determined as the mode 
depends upon the judgment of the person interpreting 
the data. 

Median. The median is the value at the midpoint 
in anarray. For deteraiiriihg the mediaui, a^^^ 
to be arrarigcd in order of size. Rough estimates of^c 
median may be obtained by taking the middle value of 
an ordered scricis; or if there arc two middle values, 
they are averaged tb obtain the med ism 
of the median is found by using the following formula: 

'\ . 

n + 1 
Median = — — 

2 

where n is the number of Items. 

i 

Exercises (067): 

1. Match the definitions in column B to the correct 
statistical term in column A. 



Column A 

1. Absolute. 

2. Extreme. 

3. Range. 

4. Frequency. 
3. Mean. 

6. Mode. 

7. Median. 



b. 



Column B 

The number of limes a cenaift value 
occurs in a specified period of tiriie: 
The bi^esi^and lowest vah^^ 
any given meteorological clement 
that have been recorded at the place 
of observation. 

c. The highest and lowest value for a 
particular element for a particular 
period of time. 

d. The difference between the highest 
and lowest values. 

c. The average q btained by addin g all 
values of all factory and dividing by 
- the number of items. 

f. The center value. 

g. The value that occurs most fre- 
quently. 



Using the following list of temperatures, compute 
the: 

a; Mean: 

b. Mode. 

c. Median. 

d. Extremes: 



0000 L - 43° 
OlObL - 42° 
0200L - 41° 
0300t - 41° 
0400L - 40° 
0500L - 40' 
06001 - 39° 
0700L - 38^ 
0800 L - 40P 
0900L - 42° 
lOOOL - 44° 
IIOOL - 46° 



I200L - 48° 
I300L - 30° 
l40dL - 31° 
I50QL - 52° 
I600t - 52° 
1700L - 50P 
1800L - 49° 
190bL - 48^ 
2000L - #7° 
2IO0L * 46° 
2200L - 45° 
2300L - 44P 
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S^3, Wtitliir Dili 

A lar^ amp wieiy ofjweathCT^am 

the station via_tdetype and facsimile communications: 
Eacb message or chart received should be readily 
available for the user and be pertiiieht to the unit 
mission as welL Prompt display oHhe ui^ther data 
received brings current information to the user. Air 
Force weather communicatibhs are directed by both 
Air Foire Commtmicatid Service (AFCS) and 
AWS^ Regi^ions 105-2^ Volume fVeather 
CommuhicMions, The entire AFCSR, 105-2 series 
referred to as the Manual af Operations or MANOP.^ 

designed^ to aid identtfication and display: The abbre* 
viated heading are (ailed MANDP Headings. 

In this section a few MANOP H<»<^ 
cuss^. Also included is a shortdiscussion of the labei- 
bg of weather features on charts for display. ' 



MS. Identfy sad 
weather , messages. 



ret MANOP Headings of 



A message heading is composed of printed groups in 
the following symbolic fbrmat: 



TTAA (ii) CCCC(k) YYGGgg (BBB) 

Each term can be explained aa fojlow^^^ 

TT: This is the designator for the type of dau. 
^A: Tb»e letters indicate the geographical 

l^^diL 

(li): These two digite are used to differentiate between 
more than one bulletin contaihihg data in the. ^aihe 
code, brigihatihg frbm the same ^bgraphic area and 
iheilime dri^natin^ <^?^jnj>le« js 

divided into circuits which are numbered with a two* 
digit idontifler. Circuit breakdown aids the coUectibh 
of the hiige amount of similar data that would have ta 
•be collect^ under one MANOP Heading. Aimwiys 
reports, hourlies and specials, from the se\^rai 
hundred US stations are conveniently broken into 
smaUe^ messages by the arctut_.diVisioM^ in 
the Western tIS collcct4heir wnvays reports under an 
SAUW^ANSP Headinft in the Eastern US under 
ah SAUE MANOP Heading, and under SAUM in 

the nviddlc iecUon of the coM^i^^ 

Th^trst group of the heading is most important in 
idehMtetibn. niibugh the remaihihg grbups play a 
Icssci^olc, they ccm 

following explanation of terms may serve as a review: 
CCCC: A four-letter location indicator of the 

statibh brigihatihg br compiling the message, 
(k): Not used bj^Aif Force. 
YY:^ Day of the month. 

GGgg: Time (hours and minutes) of message 
in GMT. 



TABLE 6-2 
DAtA CONTENT DESIGNATORS 

a& llxvion/AJSO/^fBCia laenxcXy and half-«hoarl3r 

SB Badtf ririiMi"fti L 

SD Badar rip^l \ 

SI 31SG^/3H^ Inticaidiita Edors _ 

SK SnOF/^EIP laaaam 

SS ztOBitandard boaxi , 

SP M»i H t^ ^BHHB/3Pga/a^ ap^oiala 

Tl^par air dAt& 

JSC ConblaAd pilot-balloon and xsi^ xws>q^ 

U7 TSKP/SBSP (parts C and O) 

UI FUST/^HOT SHIP (pirti X and B) 

tH ^mP/CAfP 3SZP (parti A and B) 

tiH Bookataaada 

UR Bicob 

T7V BAVIir 

TTZ C«a^inad 'SaSP/S^UJyS (parta C and O) 
Clinatio data ' 
CLikAT 

C7 cszKfti amp 

Analyaia 

12 Wiatb^ lurna^ 

AN BaptianlTyiiM 

iB Badar nalTiia V 

iV Wind aaalxiai 

?oxaoaata 



r 



rc . Xi7» pariod of. vmUditjp 12 houra or laaa 
7E Ertafidad f oracaata 

TP THi&t r»«oaati 



PL ni^t adriiorlaa (SIGMBT/UBMKF) 

PT TiP» paxlod of Tvlidity, ^iraatar than 12 hoiira 

Warning 

\iB. Buxrioana varriingi 

\90 Vaznizi^ j^thar, Inbluding SVR RABJBPS and FIBEPS) 
W ttUitaxsr waathar vaznin«« 

9 
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(BBBl: Ind^tor that a chirag^^ in 
an otherwise regular meteorological m^sage. Author- 
ized indicators are: 

• RTD—RbutiMr delayed wither. 

• 66R— Correctioiis to a message. 

• AMD— Amendmeht to a message. 

1 A In^kdown of the Jata designator can ^ found 
in AWSR 105-2,^ Volume I, Attachment I. Table 6-2 
dupUoUtt part of that listing^in atuushment 1. Asyou 
sttidy Table 6»2 for a momeat^ notice that idie data 
daignators for swface type data ail begixL with the 
lettCT '•S.'LSimilarlyi ifRP^ air data is '•U," cUmatTc 
data is '•Cr etc, Obvibuslv, thc^ to 
dcaigutqr hifltsjofwtl the typ^ of cbita. Senntimes 
the second letter of the desj^iator offers a further 
hint, but you must 1661c for your own pattern of 

identindltiqh to telp^^^^^ 

Geogtaphicd ^^^W^axon are listed in ^^^^4 
iOS-2, Volume U Attachment! Every attempt has ^ 
been made to make the designator mem^ 
graphical name. A partial jist in l^ble 6*lshows thisto 
be tfltse^ lliae abbrevationi refer.to land station^ AU 
shi^ take weather observations, too. Most ships are 
traveling bh missxbh^ but some ships are plated at 
stratefic wju^th^ lo^Ubftf a^^ ^^^^L^^P!* 
The latter are calltd s^tionary and theformej- mo^e. 
The first letter of the ship^eographical desisn*br 
denotes the type bf ship: '•W^ for statioM 
mobile. Then the second letter indicates the re^on 
from which 4he ship ksendlng. The WorJd Metebrp- 
logical Organization (WMO| has divided the wbf Id's 
water areas into six regiqxis^Ea^ ^^'ff^^i^J^ 
letter. The water areas surrounding N^rth America 
are in region J V, indicated by letter '*P.- A weather 
ship stationed off the coast of Newfoundland, for 
example, might carry a geographical designator 
of '*WD.'' 

Exercises (068): - . 

1. Match, the dau designator in column B with the 
type of data in column A (refer to table 6-2): 



39 

3. What would be the flrst letter of the data designator 
for rawin or upper wind rcportg * ^ 

f 

Use the MAnB^^ KAWN 221612 



: Column A 

\ . PI REP. 

2. Radar report. 

le forecast (TAF). valid over 12 

bo art. 

Airwayi report!; 
Radar ahalysis. 
Hunic»nc jwaminf . 
Synoptic, main houn. 




Column B 

a. SA, 

b. rr. 

c. WW. 

d. SM. 

e. WH. 



AR; 
UA. 
SD. 



2. The MANOP Heading SMVD dchbtes..— 

data reported by a , — ^ — __ ship. 

(stationary/ mobile) 



next two questions, 
filed on the 



.day 



RTD'' to answi 
4. This messag^^ 
of the month. \ 

\ 



5. What is the identifier of the originating station? 

*. 

6. What is the ^graphical d^esi^tor for (a) A 
(b) North Atlantic; (c) Canada? 



9^9* Give Ilie jniafiltijt of sdectid' weather map 
symliAs^ and Indort^ the shading, symbol, and coior 
used for selected weatheri^Mttures. 

JTic dispjay of weatherjeaturw on a map calls fbr a 
sign language that is descriptive of the data bcmg 
pr«chted,' Symbols, lines, shadihj^ and cbUirtirc 
arranged in combinations tji^show the more important 
weather features at ji glimce. _ _ ^ 

Frontal and Instability Line Feature. Ffbhts are 
iihpbrtaht features bf a wcirther map. Tte ctoji^ 
as cold, wwTn, stationary, or opclud^^ ^^^^ 
the fronts are depicted at surface^ but sbmetimes they 
are shown aloft. The symbol fbr frbnts dc^ 
indicate the strength of the front. However, sepM«c 
symbols are used for fronts. that are fprming (frbhto- 
genesis) or breaking down (frbntolysis). When you use 
cblor to show a front, bluc.is for c^dld, red J^^^ 
purple for occluded, and alternate red and blue for 
stationary. • 

Though not strictly classed as a frbnt» an instability 
line travels ahead of sbmc^cold fro^^ 
very violent weather with it. This important feature 
is shown in black color oh the map. Figi^fc- 1 1 sh^s 
the symbols and cblbrs for thie jwmmon frdt^^^^ 
featuriss. You should become familiar ^th the 
symbols and colors for each term. 

Other Weather Map Feature. Additibhal important 
features bf a weather JBljc zont%^ 
areas of storms, or areas where visibility for flying is 
restricted. These features arc shown by shading, color, 
ahdjymbbl. _ 

When you use color, show zones of precipitation in 
green. Shading indicates the type of prccifjitatibh, 
Whether it be continubus, intermittent, br shbwcry. 
Table 6-4 shows the shading schcmw for these th 
types. Since no shading is used for showery areas, 
indicate these areas by distributing the appropriate 
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AC 
IE 

iz 

a[ 

GL 

en* 
m 

JP 

m 
m 

HA 

i>i 

IB 
BS 
si 
TU 
TJZ 
TJ3 
71 
WE 



'TABLE 6^3 
GEOGRAPHICAL DESICjNAtORS 



Arctic region 

Alaska 

Azofes 

Baziiuda 

Caziada 

Federal Eepulilio of Gexmaixsr 

Burcfpe, Foarttieiii^ 

Western Europe 

Gsreenland 

011l3ert Isianda 

HawiLiian Islands 

Italy 

Japjsin • 
Heptibllo of Korea 

HOTth imerloa 
ir^^ Atlantio 

Pacific 
HxlUppixiaa ^ 
^2B8±a (Eux^ean) 

lilted i^.ngddm of Great Britain and No. Ireland 
Itoitad States 
virgin laianda 
Wake Island 
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. iTEM \ SYMBOLS 

MONOCHROMATIC POtYCHROMATIC 

COLD FRONT AT THE SURFAGE | -t . ^ 

COLD FRONT ABOVE THE SURFACE i-A ^ 

CbLDFRONT FRONT06ENESIS 4, i • -i. .......... j - 

COLD FRONT FRONTOLYSIS ^ ^ -i. /7Tf?^///} ^3 

WARM FRONT AT THE SURFACE j ^ IK 

WARM FRONT ABOVE THlj SURFACE i r> O ' , o 

WARM FRONT FRONTbG^NSIS ^ ^ • fll 

WARM FRONT FRONTOLYSIS ^ ^ m /////////. 

OCCLUDED FRONT AT THE SURFACE ^ ^ « 

OCCLUDED i=^RONT ABOVE THE SURFACE ^ i ^iA^-i- — V| 

OCCLUDED F,R6Nf FRONTOLYSIS i m i .m h^ //////// J 

* • 

QUASISTATlONARY FRONT AT THE »^ 

SURFACr-' ^ 

QUASiSfATlONARY FRONT ABOVE THE ^ /-^^ ■ 5 5 

SURFACE ( J ? 

QUASISTATlONARY FRONT ^- j ^ ^ .......... | | I 

FROWOGENESIS 

QUASISTATjONARY^ FRONT FRONTOLYSIS •^ ^ ^^ ,t,t,rjt,r,(^tjl 

QUASISTATlONARY OCCLUDED FRONT At «i — ^ as ^ 

THE SURFACE - ^ 

QUASISTATlONARY OCCLUDED FRONT I t 

ABOVE THE SURFACE 12 

QUASISTATlONARY OCCLUDED, FR€)NT mk^-^^k^^ ] //^ , /// ^ . 
FRONTOLYSIS 

INSTABILITY LINE ^^5-15-.^. ii..*..^ I 5 

SHEAR LINE^ ^ . ..^.^ . .^--.i ...^.^^ / « 

INTtR-TljbPICAL CONVERGENCE ZONE /// // /// // ' oranoi 

motc-thc scpARATtON or the two lines gives a oualitaiive represent ation of the width or 

THE 2bNE THE HATCHED LINES MAY BE ADDED 10 INOICATC ARCAS OF ACIIVIIY 

}AIIIRNAT 

SUB-TROPICAL DISCONTINUITY brcwn 

AXIS OF TROUGH . y g 

AXIS Of RIDGE _ AWAWMWWWV VW\AAA/VWVWWV / " 



Figare 6-il. Symboli for fronts and allied phenomena. 
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TABLE 6-4 
^ Shmding Schemes 



Contirnioua 



solid 



or 



Inteimittent 



22: 



oross-faat<^ 



aingi e faatohlng 



Showery 



Ho flhafti Tig 



23^702 



14 



ERIC 



98 



■50 



\ 



TABLE 6^5 
WEATHER SYMBOtS 



Continuous precipitation 



-4 



CT.in 
8Z10V 
drizzie 



^9. 



Intermittent precipitation 




V 



i^ToTv^dQ (funnel cloud) j| 

Buststbrm or sand^toxm ^ 
Haze bo 



:.ik 



with rain 



with hail 



n 



J3-703 
/ 



ERIC 



99 



5i 
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shower lyotbob for rsin, snow, or hail oyer the area. 
Make them green when using color. Symbols rpay be 
distributed over the zdiies of conunuqus an^^ 
miuent pf^ipitsdon as well. Use the appropriate 
symbol (green, except for freezing precipitation^ which 
should be in red). ^ ^ i. 

Storin areas. thMdcntormi. tor^ 
cjooib «i:c_»bo^n^Qnly^y; symbol^ arid the symbols are 
in red. Place th»e symbols as close to the reporting 
station as possible so as hot to create the illusion of a 
larger am of stqrtn than rplly exists: , 

Restrictions to flying visibility take oh several 
forms, mbit comio^hly fog, dust, sand or haze. Both 
s^hadihg arid symbols depict these arou on the map: 
VeUow, solid shading and symbois indicate fog. 
Br^wn, solid shading with the proper symbols indicate 
the other phenomena. Table 6-5 shows typical weather 
symbols. ^'^ 



Exerda^ {969): >s^ _ 

1. Give the ineaning for each of the symbols depicted 
in figure 6-12. 



a. 

b. 

c: 
d. 
e. 
f. 

i 



2. Indicate the proper map shading, symbol, and 
color for the fotlo>i(4ng weather features: 



femurt ShacSng 

a. Snow shower 

b. Fog 

c: Coildnuoui drinJe 

d. Coiitiniibus freezing rain 

e. Thundentonns . 

r Size 

g: Imermiccem saow 



Shading 
Color 



Symbol <ft 
Color 



d. 



Figiire 6-12. Frontal •ymboli (objective 069. exerciie I). 
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ANSWERS FOR EXERCISES 



CHAPTER I 



OOj - 1. I. a; 1 ft and b; 3. d; 4. c; 5. c; 6. b. 

002 - li s: Sqoidroit: 

b. Winf. _ 

c. PettduiMnt. 

d. Squadron, 
e: Wing. 

f. Detacfam en t. 

002 * 1 To pro>^ideweather support to specialized units of the 

AF and Army: 

003 - 1. Ksic Weather Course (Weather Trainee. AFSC 250 iO 

e ntiy) . ^ i i i ]_' - 

* Apprentice Weather Spedalitt^ AF5Q^25 1 30; 
^Wsclwr Specmltst, AFSC 25130. 
' •'Weather TechhiciaJi Course (or Advanced Weather 

Coursei. 

Weather Technician, AFSC 25170. 
WaiiherSi^erintendent. AFSC 25190: - 
003 -2. I.aahdb;2.c;3. bandc;4.a;5. b;6.aandb;7. bandc; 
8. b and c: 9. c; Id. a and b. ' 



\ 



(W - 1. 
004-1 
(»4 0. 
004 - 4: 



005- i. 

005-2; 
003- 3. 

005 - 4. 
005- 5: 
005-6. 
005 - 7. 

005 - 8: 
005 - 9. 



CHAPTER 2 



Top Secret; Sarret; Confidentiai. 

For Official Use Only and Of Posible Intelligence Value. 

Of Poasible Intelligence Value. 

a: Top Secret: 

b. Secret. 

c. Saiet- 

d. Confidential. 

e: For Official Use Only. 

You rnust Hnt pcMtitively identify the individual as Cap- 
tain Johnson. : 

Slop the seminar until t he telephone conyersaiidn is ova*: 

The bnefthg thusit be stopped until the PMSV contact is 

terminated* 

AUTODIN (EFTb). 

ARFCdS: 

You rnitft cover, store, or tiirn the docuhKht lace down. 
Vou must sectire the report and immediately call|heOlC 
orNCOia^ 

The telephone is not a-secure mans of t^mmiuion: 
Wbfiuiig with uncl&uined plans and operations and not 
knowingjvhat can be discmsed without ctueing a classi- 
fied operation. 



006 - 2. LlLtSonn Lhe cbfmnandej>:on tjh» of the accident 

preventioa program. (2) Perform periodic safety sorveyi 
of opmifom w&htn your unit (3) Identify siiety (ttzardi 
^ i^Pni^pi' cmwti^ actioftt. (4) Maintam unit safety 
publuaUpns_ filn aj^ diitri|Hite_ educational materiab. 
(5) Asaitt the commander in preparing safety presen- 
tations. 

Fj^M^.Nummus _o|^^ not 
enough attention is given to safety procedures: - 

007 - 2, Trw: _ 

007 - 3. Rise. The greatest weight should be in the bottom 

drmwera. \ _ :_ i : 

' 007 - 4s False. Cabtneu and boxes should not be stored in hall- 
ways.^ bat if it is necesiry todo so for short periods, nuke 
sucr^fm and ^o'^ughfM is pcrmjt 
* 5. False. Mesh guar ds should be^ usiMj on fans_. z : j 

007 - 6. False. Employees must learn how lo use fue extinguishers 

before needed: There is no time for raiding or tcarnihg 
- - when a firt » present. 
" ^- P*^*^- ^t^^^i^^^^^^ JP reach hjghcr Icveb^ 
Falis_ occur fven though someone steadies the chair 
or box. 

- I. Dtsrejtarding safety precautions, operating unsafe cquip- 
ment, or failure to warn of dangers (no sign posted). 

008 - 1, Fadgoe: 

009 ♦ 1. a. :^»refwv^io^^^^ 

power topis ^opcriy. c^Scc that moving parts pn:e<[uipK 
ment is guilrded._d. Wear goggles when using electrical 
power tools:^: Make sure equi^mnt and winng4s well 
iiisu&ted^ ^i.R^P'*^ detetive cxirds and pliigs. j. Cte not 
operate power tools or equiprnent unle^^ 
property trained to do so. h. Disconnect power cords 
after tsing power toob: i: If sop^v^tng, irstruct all per- 
sohfiel in tiK cbrtect iise of equipment. iiKliiding proper 
Mi|ct^^n|frtK».j. I^^ bjwxjeu. or 

wtjst watches white worjung around eleari^ 
k: Keep hands, feet, and clothing ai dry ai possible: t. In 
wbrEing on electric equiprtKnt (or in emetgenciesj pull 
fusa. open circiut ln*|^^ or disconnect power 
sources, rn. Avoid jising bare hands for removing hot 
tabes; use asbestos 'gloves or a tube poller i nstead: n Do 
hot ttte toxic or fbrnimble solvents for daihihg equip- 
ment, o. Do not take anything for jpahted whaij^ojicmg 
vyi t_h inpcperlenced helpi chnrk each step as_ performed.. 
009 - 1 If these safety rules are carefully followed, personnel 
injuriin »jch as shock, burm. cuts, bruises, fractiires. 
sprwhs.^wd cye^p prevented. Eiectricai 

equipment can be very |u|£Utlous; and if safety precau- 
tions are not rigidly observed, fatalities can occur: 



EKLC 



006- 



CHAPTER*3 



Cbmmahder. 



010- 1. 
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Talk to the maihtehahce man and see if the set can be 
turned_on. DO NOT turn the raiiar on without the mann- 
tenanoe man's approval 

17 



HI 



010-2. Ybii will^dfteh bbMrvc Mintenahce men at wdfic arid 
sHpuJd be aien for safety yipiationt.: 

010 • 3. He should flrit call another.maintenance man to.act as a 

safety obaerver and then make sure the power to the radar 
cdntbte u off before itarting to work. 

01 i - I. (1) Rescue the victun. 

(2) Call for mediod aid: 

(3) Sidp tlw bleedmi. 

(4) A pply artificial respiration. 

011 -2. The precautions are to prevent you from bcM:oming a 

victbn: 

012 • 1. First diKonnect the power source. This will probably 

extinguishjhe fire. _ _ _ 

012 - 2: i. b; 2. a; 3. c. d; 4. c. d; 5. d 6. d; 7. c 8. d; 9; a. d. 

012 - 3. First notify your supervisor to see' if he can eliminate the 

hazard. 

013 - I COi. CB. foam. aiK* Halon. 

013-2. a. Cdj or Halon. b, foam or Halon; c. foam or water; d. 

CO]. CB, or Halon; e. foam or Hiion; f: foam or water. 

013- 3. Direct the extinguishing agent at the base of the flame. 

014- 1. Rubber-sdted safety shoes will help prevent static 

electncuy and will j>^^^ your toes in case a cylinder is 
dropped on your foot. 

014 ' 2. Lifting cylii^ers by the nozzle may mult in a broken 

nozzle. A broken hdzzle will turn a cylinder into a 

projectile. 

014-3. Cylinders should be secured to prevent them from falling 
and brcsking the nozzle. A broken nozzle may turn a 
cylinder into a projectile. 

014- 4. Extreme hrat may increase the pressure in the cylinders to 

an unsafe level. 

015- 1. a. c. and c are false. 

a. Safety hazards are your concern regardleu of where 

they are. 

c. Sulmitting a USAh^ Hazard Jtep^*^ _^ Y'^^l 

resppnsibijit]^_bo«« your supervisor sbduid iiuure 

that it is submitted,. _ : _ _ _ __ _ :i : 

e. If you cannot submit the USAF Hazard Repon at the 

biSe where you noticed a safety hazard, you should 

submit it at you home ba»^. 

CHAPTER 4 ^ 

AFR 10^1. Preparing cofui Froces^g Correspondence, 
and AFP j 3-2, Guide for A ir Force Writing. 

016- 2. Statements a and c 



016 



017 
017 
017-3. 
017-4. 
017-5. 
bl7-6. 
017 - 7. 



Indorsement. 
The iN TURN letter. 
Memo for record: 
Staff study. 
Form letter^ 
Sbbrt note reply ^ 
Personalized letter. 



018 • 2. Heading, body, close. 



019 - I. AFR^O-2, Numertcai /ndex of Stwudard and Recurring 

'^tr Force Fublicaiions: 
019-2. AFR 5-31. Publications Uhrartes <md Individuai 

Puhiictttions Sejs^ 

019 • 3. AFM 12-50^ Oi^j;i/io/i cf Air Force Documatat ion. 
019-4: AFR J 0-1. Preparing and Processing Correspondence. 
019-5. AWSR 212-1. Procuring Books, Penddtcals. and 

Reports. *i _ 

019 - 6. AFR 0-9. Numerical htdex of Departmental Forms. 



020 - 1. 
020 - 2. 

is 



AF Form 764a. Requisition and Requirement Request. 
AF Form 764&, Requisition and Requirement Request, 



D20 - 3. AF Fdrm 82. Files Dispdsitidh Cdritrdl Label. 

020 - 4. AF Form 80^ Files MaintcM and Duppsition Plan. 

020 • 5. AF Form 764a, Requisition and Requirement Request. 

021 - I ?AJn>crical. 

02 i -2. piace^James A. ahead of John A. Johnson. It is an 

_i_ alphabetical arrangement: 

021 - 3. Chronological. 

021 -4. Subjective; •'ADM 1-1." 

022 - 1: Retire to National Climatic Center after I month or after 

prdc^sihg, whichever is later. 

022 - 2. Three months. : 

022 - 3. Destroy on receipt, 

022 - 4: Destroy after 22J200 OMT. 

022 - 5. Yes. Table 105-2. rule 9. 

023 - 1 : Change the sample as sl}0wn: 

**4.2. The first area that ydu shduld check. . . . 

"Chg 1 4.2. L Added" 

. ^ *'4.3. Remove the oid. . 
023 - 2. ' In the back of the basic manual (oj- regulation). 
023 - 3. Paragraph d has been supplemented by A WS Supplement 
1. 

023 -4. (j)b;(2)d;(3)a;(4)c. 

024 - 1 . A^ DO I prescribes dverall pdlicy pertaihing to two dr mdre 

sections within Abe ^ u^^^ contains operating 

procedures for only. one. section. . 

024- - 2: a. DOI; b: DOI; c. SOP; d: DOT; e. DOl: 

025 - i. Statements c, d, e, and f are true. 

026 ^ I. Statements a. b. e. and f are true. 

027 - 1. Statements a, c. and d are true: 



028 - 1. 



028 
028 



029 - 1. 



029 

029- 

029- 
029- 



False. Annual funding requirements for expendables 
depend-upon consumption andxost- 
False. Order a 3<^ay supply df expendable items. 
False. All Donexpendabies are accounted for. 

FalM. Responsibility fdr Gdverhmeht prdperty rests with 
ai£ Air Force personnel. 

True. : _ i_: : 

False. Pecuniary liability may be shared by persons who 
have supervisory or custodial rinpdnsibility. 
True. 

F»|s«- Property may be transferred to cijher BaM 

or to another individual's account, as required, according 

to prescribed procedures. 



030- 1. 



Defense Mapping Agency Catalog of Maps. Charts, and 
- Related Products Part K Volume II (NW 50-10-5^): 
030 - 2. Director. DMA Office df Distributidri Services. ATTN: 

DDCP. Washington^ D C. 20311 

a. You receive a product tailored to your individuai 
neefls. 

b: It r^uces postage ahd trans pdrtiat ion costs and 

expedites delivery, 
c. it saves youjidditional work since you don't have to 

trim t||i aharts yourself. 
When stongtispace prohibits receipt on an annual or 
semiahhuai basis. 
Annual. 

Effective rnanagement. 

1. b; 1 c; 3. d; 4. a. 

( 1) Ptamdnp thinking ah^ and selecting the b^t course 
df actidh td reach ydiir objectives; (2)^rg^nizinj^ setting 
ujj sthict ure. d«cnnining pro«djires. and_ allocating 
resources; (3) coordinating: keeping work in balance, 
-preventing overlaps; misunderstandinp, and bottlenecks; 
(4) directing: assigning work and guiding wdrkers in 
accomplishing dbjectivcs; and (5) controUih^: determining 
if actual operation is proceeding according to plan. 



030 - 3. 



030 - 4: 
030- 5. 

031 ' 1. 
03! • 1 

032 - I: 



164 



033 - 1. 

033-2. 

033 . 3. 
033 - 4. 



033 
033 

034 
034 



Filie. Thejtitibh chief ituka the schedule but it ii nor- 

RUiUy iiffned by the coinpiiiuier. 

Faiae. All changet in the schedule should be approved 

by the faoon chkf. 

jn^ 

Faiae. The minimufn time recommended between shifts 

U 24 hours. « 

Xrw: 

True: 



dbterving,:evaiuating,_arid_r^ 

a. MSgt ionet does not Icnow the num he's rating. __ 
blMSft Moore a overemphaiaQig (dwetting on) one 

(wealuieta^ 

c MSg; Greai_did not endeavor to get meahingful in- 
formation on Airman Brown's performance from as 
many sourcet ai possible: ^ 



'A 



035 . 1. ^O. 
033 - 2. It 
035 -3. 
035 - 4. 
035 - 5. 
035 - 6:* 



O: 
R. 

d. 

R. 



036- 1: True. : 

036 - 2. I^Iie. Your rater should counsel you sufficiently in ad- 
vance of your APR to give you a chanoe to improve: 
036 - 3. true. 

036 - 4: False. Your APR will not be used as a counseling device. 

036 - 5. Trtie: 

037 - 1: Coordination with the load AFC3 iJimt^yi__rw^^ for 

niairilenan^ of conunanications equipment. AFCS in- 
doctrihatibh of weattKrjxiriohnel, and traim^ng of air 
trafilc contrMers to 

037 - Z The coordination for nviintcnan« _U rcqiu^ 

^uipment repaired: The coordination for training is 
required to schedule the tminingat the most opportune 
time for the cbnccrhed pcrsbiihcl. 

038 - I. The J5urpc«cj3f quality control in a wither unit is for 

AWS managers to cxerciie rontroj^^^^^ of 
environmentzL information their units produce. 

038 - 2. OrhUic-spbt 9^ ^ continuing process of checking 
wttther j>rbducts during prbductibh. After-the-fact QC 
is a check of sci«n«i products after the wbrk is cxxripfctcd. 

038 - 3: Errors should be noted on AWS Form 80 or a general 
purpose wortcsheet: - _ _ . 

038 - 4. The (wrsbn whb made the ertbr itiiist initial arid also indi- 

" ^tejJie ajrrect entry and the neference that specifies the 
correct entry. 

039-1. a: Five of the most common: cn-prs^in the (^^^ 

conditions found on AWS Form 10 arc: ceiling desig- 
natbr liiissihg, more tl^h one celling desi^iator. 
wrong cloud cbntw feight value, 

and more than one opaque overcast layer. (Other 
errors could also be mentioned.) 
b. If the visibility is lew than 7 mila: an obstraaion to 

vision is^rcquired^90W) meters equates to 6 miles, 
c The intensity of dri^c (or snow) must be in agrccmeht 

: with prevaiting visibility. . 

d. Transmit two sblidi (/ /) for missing temperature. 
^ e. If thcj^rcssurc change characteristic is inconsistent 

with the altiineter setting trend. 

f: When it docs not exceed the mean speed by 5 knots 
br itibre. 

039 - 2. All observer jbb elements shbuld be quality controlled: 

(For cjMiplCj sinfacc qb^^ rsidar bbservatioas. 

local and long-line dissemination, chart _preparation. 
flimsy preparation: and any other job elements the ob- 
server p*//<?rmj should be spot checked.) 



_•_ _ _ 

040 - i. it provides subject knowledge needed for tasks you will 

cncbuntfcr in your AFSC. 

040 - 2. Up^iade training is designed to upgrade your AFSC 

level byjncreasing both s^ills^d knbwlc^ 

040 - 3. Qualification training increases your knowledge and/ or 

skills but does not increase your AFSC kvcl. . 
040 - 4. OJT; spccificaUyTOipgrade training with enrollment in 

the appropriate CDC. 
040 - 5. Qualification training. 

040- 6: Upp-ade training. 

040 - 7. oiialifiaitibn training. 

041 - 1. Twelve mpnihi^ 

041- 2: One volume per month. j : _ _;_ 
041-3. Ybii itiay retake it once withm the J 2-month time limit. 

If you fail the second time, ybii will be scheduled for clas- 

sifu»tion board jictiq^^ 

041-4: Both ^ou and your supervisor. 

041-5. The Basic Weather Specialist Course is a category A 

(mandatory) boiirae. You graduated with a 3-lcvel AFSC. 

042 - 1: 1: e; Z a; 3. b; 4. c; 5. d; 6. e; 7. b; 8. b; 9. c; 10. e. 

043 - 1. 1. a; 2. c; 3. e; 4. d; 5. b; 6. a; 7. a; 8: b: 

044 - 1. Specialty traiiUng Standard (STSj, 

044 - Z 797,^ Job Proficiency Guide ^Continuation Sheet. 

044 - 3. 1098. Special Task Certification and Recurring Training. 
044 - 4. IO%!_CDC Status Record, 

044 - 5. a. b, d. e. if. h, and j checked. 

045 - 1. ^ ^^o i^^i^ .- _ _ 

045 - 1^ ' Sa:miSi^u^V^. _ 



045 - 4. E^h itibntn: 

046 - I. Aktraytfic pqntrpl^iiohncl and p^^ 

046 - Z The AWS unit assigned to the base pr,_where nq_AWS 

unit is available, responsible supervisors with previous 
weather traihihg 
046 - 3. Complete study and cbmprehensive practioU training as 

outlined un AWSR_ 5!t Id. _ 
046-4: Statements a and d are false. _ : 

a. They shbiiki not be burdened with learning weather 
codes and formats if they are nbt rcqiiirttl to read Or 
use them. 

d: They will be csublished only upon request. 



CHAPTER 5 

047 - 1 . The rotation of the earth, which causes the deflection of 
moving particles tb the right in the Northern Hemis 
establishes the '*three-cell" pattern. 

048-1. I. a; 2. b; 3: b; 4; a. 



049 - 1. 



049 • 



- 2. 

- 3. 
-4. 

049 - 5. 
049 - 6. 
049 - 7: 



049 • 
049 



Lbcal^bbiihg, Ibcal-hwtingv adjacent heating and cool- 
Ing, and fordwl^irculation. ^ 
Mountain breeze. 
Valley brcec. 

Adjacent heating and cck)ling. 
Forced-circulation. 
Chinook. 
Mountain waVe. 



050 - 1. 1. a; 2. b; 3. g; 4: c; 5: e; 6: h: 7. d; 8: f: 



051 - 1. 



The area must have a fairly uniform siirfacc (land- or 
water), uniform tcTn]>crature and moisture, and prefer- 
ably an area of high pressure where the air has a tendency 
to stagnate: . 



i05 



kJ 1 



051 • 1 The poirmphicad srea m the polar regions, tropical 

boeiiii, and large deiert areas* 

052 • 1; m^^. 
052 -Z c»U. 
052-3. cTWu. 

052 - 4. mTWu.''^ 

053 - 1. mPIC. Because as the ainnass leaves thi pojar source 

refidii aifd passes ova* water. It becomes moist and is 
mxiincd to^vmtime (rh). Jt cxine from a polar (P) region 
and it cokler (K) than the underlying surface. 

054 - 1 . Slow moving cold ironis — b, c: 

Fait moving cbtd Htihts— a, d. 

055 - i : The cloud sequence is cirrus^ cimstratus^ litcitratuji, 

nimbOiOatiB, and stratus. The type of precipiution is 
of k muihiwus nature. 

055- 2. The cloud sequence is the same as in stable air. However, 

there oao br cumulon^ douds imbedded within the 
cloud system which will produce showers insteul of con- 
ttmious precipitation. 

056- 1. Warm front bcclusibiL 

056 - 2. Central and eastern. 
056-3. Winter: 

056-4. Cold front bixlusibh. 

056 - 5. Along the sui^x occluded front. 

056 - 6. Warm front occlusion. 

056-7. 200 to 300 mila: ^ 

057 - 1. A wave 9^bne isf doied counterclockwise circulation 

(in the Nbrtherh Hemisphere) along a surface front. 
057 - 2. IfJhe wave d pressiire) with 

time, it Is unsuble. If the wave dodf not change or fiUs 

(incfooe in central pressure), it is suble. 
057 - 3. a. Cyclblysis. 

b. Cyclbgenesis. 

c Cydplysis. 

d: Cyclogenesis. 

058- 1. The three suges are cumulus, mature, and dissipating 

(sjivil). - . 

05S - 2. a, C; b. M; a C; d. D; e. M; f. D. 

059- 1. I. a;ic;3. f;4. d;5. b;6. c. 

•k, - 

060- 1. UXTropial d|stur&l«;^_y^^ 

depression; wind speed less than 34 knou. (3l Tropical 'i 
stbrm: windspeeds of 34 knoa, up to and including 63 
knots. (4) Hurnone or typhoon; maximum windspeed, ^ 
of 64 knots or greater. ^ [flj 

CHAPTER 6 

061- 1. All latitudes do not receive equal heating due tb the 

length of the day and the angle of the incoming radiation. , 



061 - 1 
061-3. 

061-4. 

061- 5: 

062- 1. 
062-2. 

062 - 3. 

062 - 4. 

062 - 5: 

063 - 1. 
063 -i 

063 -3. 



063-4. 

063- 5. 

064- 1. 
064 - 2. 

064 - 3. 

064- 4. 

m5' 1. 

065 - 2. 

065 - J. 
065 - 4: 



067- 1. 

067- 2. 

068- I. 
b68-Z 
068 - 3. 
068 - 4. 
068 - 5. 
068 - 6. 



Corioiis diminishes the northward movement of air aloft 
ind develop a belt of high pressure: 
Ah area bf low pressiire, rising air, and subsequent in- 
stability 

Convergence, benaiuse of the instability. 
a:0«;b:30*;c: W: . 

Point B has more precipitatibh than pjjjmt C be^iise 
the moisture is lost M the air flows up Jhe mountain 
Point B has the higher temperature because the airflo)x 
over the wanner lind has waniied ttw air: ^ 
Pomt D_rcmves more pnmpitation than pbmt C be^ose 
tM Baoisture U lost as the air flows oyer ilw mbuMins, 
bat the air picks up more moisture as it moves over the 
lake located betweai poinQ C and O- 
Point Olhas tlw lower temperatiire because bf theaiiflbw 

oycTitWfPolcr jakcsiirf^ 

Warmer at^point B because the northeast airflow, haying 
cfbsMxl tn mountains; would d^cend drier and warmer. 

Winter jnTe^ minor, but^e Bermuda high brings 
mikU^oist air. 

The ^bist Pacific ias^sif veeii away from southern 
C^Ufoniia ^cauKj}Mhe cbastliiie shape; a dry conti- 

nmtal uiflue^Ke pmibrni^^ ^ 

East ' Texas reoeivn: some jnpisture Jro m the Bcrmucta 
high s>^tem, but wesU^Texas is normally under a dry 
cbntihehtal irifliiehoe. ^ 
Thc_ Pacific hjgh. 

Cold, dry air meeu warm, moist air along frontal surfaces. 

L d; 2. b; 3. a; 4. c; 5: c; 6. c; 7. b; 8. e. 

Efe^tibn. 

Tropicab 

Airflow. 



a. .03; b. 0; c. I. 
a. E,J?; b, E, 32; c. 10, 
Colunm 44 — E. 03; column 45- 
a: 35; b. 31; c 1423. 



-.4. 



066-1. 1. g; 2. b; 3. f; 4. c; 5. a; 6. d; 7. c. 



1 . bi 2^c; 3. i; 4. a; 5. c; 6. g; 7. t „ . 
a. 44:92; b: 40; c: 44:5; d: low 38, high 52. 

]. jl2. h; 3. c; 4. b; 5. a; 6. f; 7. e; 8. d. 
Synoptic, mobile, 
tl. * 
22rid, 

JCAWN. _ fttr 



(a) AIC;*(b) NA; (c) CN, 



069 - 1. a. Suffm wanit fronc 

b. Surfice^cbldjrbnt. 

c, CoU frontpgenwis. 

d: Surface occluded fror^t. 
e: Warm frontolysa. 

f. Surfaos statibhary front. 

g. Instability line. 
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55 



106 



r 



069 - 2. 



a. None 

^ Solid 
d. Solid or 

cr088-hatc& 
d. Solid or 

cross-hatch 
€• None 

Solid 

Sifigle 

hatchiiijr 




Green 

Kone 

Brown 

Green 



so 



Symbol and Color 
^ Green 
= Yellow 
9^ Green 



Figure 1. Shading and coloring scheme (answer for objective 069, ex^cise 2). 

i 



Red 
Red 
Green 
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107 
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EXfENSlbN COURSE IMSflTUTE ^ 
VOLUME REVIEW EXERCISE 



_ ____25150_01_21 _ _ _ ^ 

BACKGROUND KNOWLEDGEt HETEdROLOGY^ AND CLIMATOLOGY 

NOTBi SOMBERED ^JIARNING OBJECTIVE RH^ENCES ARE Usio OH' THE VOLUfffi 
REVIEW BtERCISE. In __parentheaia after each item number oh the 
VRE is the Lewpnlnf^ Object ive Number where the anawer to that ' 
item can b© located. When ariawerihg the itema on the VHE, refer, 
to the teaming ObJectlv ea^ indicated by theae Numbers ^, The VRE 
results will _ be sent to- you on a postcard vrtiich. will list the 
actual VRE Items you tt4s^ . Go to the VRE booklet and locate 
the Learning Qbjectiye numbers for the items missed. Go to the ^ 
text and carefully review the areas covered bv these references. 

MBLTIPLE CHOICE : 

due i^c i^Ae Gy^^ssyom of C^a^te^s /-V. 

56. (047) The three-cell theory of circulation divides the northern 
and southern hemispheres into three latitudinal belts of 

a. 15° each. c. 25° eachi 

b. 20° each. d. 30° each. 

57. (048) Which of the following conditions accounts for the greater, 
amount of heat exchange? 

a. The semiperaaheht pressure systems. 

b. The migrat6ry_pressure systems. 

c. The local wind circulation. 

d. The unequal heating of land and water masses. 

58. (049) A well developed mbuhtalh breeze will rarely exceed 

a. 5 to 10 knots. c. 15 to 20 knots. 

b. 12 to 15 knots. d. 25 to 30 knots. 

59. (049) In North America, the air that rises on the wind^mrd side 
of a mpuntalh and descends as dry air on the leeward side of that 
mountain is called a 

a. Chinook wind. Ci bora wind. 

b. mountain wind. d. mistral wind. 



so 



\ 
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60, (050) Cohaidering the earth's atmospheric balance of heat, the 
earth will gain heat by 

a. insoialbion during the day and will lose heat by "short-wave 
radiation at night. 

- b. radiation during the day and will lose heat by insolation 
^ at night. _ _ __ 

• o. short-wave radiation during the day ahd^Mll lose heat by 

long-wave radiation at night. ' Y _ _ _ _ _ 

long-wave radiation during the day anffl will lose heat by short- 
wave radiation at night, 

61, (050) The method of heat transfer that requires a direct contact is 

a; advection. c. radiation. 

. b; convection. * ' d. conduction. 

62, (051) Which' of the follbwihg cjbnditions is necessary for 

the formation of airmasses? ^ 

a; A uniform temperature and moisture.^ 

A uniform surface. 
Pi A larg6 drop in atmospheric pressure, 
d; An area of high pressure. 

j (53. (052) The proper identifier for a stable, tropical^ maritime 

^ airmass whose temperature is colder than the' surface temperature is 

^ ^ a. mTKs. . c- ^TWu. 

b. cPWu. V ^- 

64. (053) A_ continental polar airmass moving out over an oceanic 
area will ordinarily ^ 

a. undergo a change due to adiaba'tic warning. 

b. acquire maritime characteristicsi 

c. .retain its continental characteristics. 

d. undergo a cshange due to subsidence i 

65. >^ (054) At the earth's surface the^^assage of a front is usualljft 

characterized by a noticeable change in the 

a. wind speed. temperature. 

b. cloud types. d. relative humidity. 

66. (055) Which of the following cloud sequences is associated with 
the approach of a warm front in stable air? 

a. Cirrus, cirrbstratus, altbstratus^_nimbostratus, and stratus. 

b. Altostratus* nimbbstratus, and stratus. 
5. Cumulus, cumulonimbus, and altostratusi 

d. Stratus, nimbostratus, altos tratus, cirrostratus, and cirrus. 

25150-01-21 
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67. (056) Whioh of the following statements concerning a cold front 
. occlusion is correct? 

a. The cold air ahead of the warm front is colder than the air 
behind the advancing cdld_ front. 

b. The air behind the cold front is colder than the air ahead 
of the warm front, / 

Host of the weather is found behind the oc<iilisibn. 
d. Host of the wec^ther is found in the warm sector. 

68, (056) A line of thunderstorms with a warm front occlusion may 
precede the surface occlusion by 



a. 50 to 100 miles. c. 150 to 175 miles. 

b. 100 to 150 miles. d. 200 to 300 miles. 

69. (057) A wave cyclone is a term used to denote an area of 

a. closed counterclockwise circulation occurrina«^in a frontal 
surface In the ^northern hemisphere . ^ ^ 

b. closed clockwise circulation along a surface front in the 
northern hemisphere. 

ci open counterclockwise circulation, 
d; open clockwise circulation. 

70. (658) The three stages of a thunderstorm cell are the 

a. cuEDtaius stage, mature stage ^ and the dissipating stage. 

b. cumulus stage, altocumulus stage, and the anvil ^tage._' 

c. manure stage, mammatus stage, and the dissipatir^ stage. 

d. cumulus stage, cirrocumulus stage, and the anvil stage. 

71. (059). Turbulence contains what type ^of currents of air? 



a. Down-drafts only. ^ 

b. Drafts and gustsi_ _ 

c. Gusts or a horizontal movement only. 

d. Updrafts or a vertical movement only. 

72. (059) The least severe turbulence in a thunderstorm is found 

a. 5,000 feet below the top^f the storms 

b. near the base of the storm. 

c. 5,000 feet above the base of the storm. 

d. near the top of the storm. 

73- tO^O) A tropical cyclone with windspeeds of 64 knots or greater 
. i^ categorized as a 

^ a. hurricane. ^ c. tropical storm. 

b. tropical disturbance. d. tropical depression. 

25150-01-21 
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7M. (061) The zon^ of diverjsence at 30o north latitude la caused \y 

ai risi^ atr. >^ ' frlctlpij. 
b • temperature differences • d • Corlolls • 

75 • (061) Heavy precipitation occurs during all seasons at 



76. 



a. B platitude. 

b. 30 latitude* 



c. 60 latitude. 

d. 90° latitude. 



(062) Wh2 percentage of incjbmlng solar radiation Is reflected 
from a suA^ace covered with fresh snow or Ice? y 

a. ISli c. 50S. 

h. 25%. d. 8051. 



77. (063) In 5%e summer, the Bermuda High Is situated over the Atlantic 
dcean at approximately ^ 



ai 30° to 50° north, 
b; 30° to 60° ^Quth. 



c. .. 30° to 35° north. 

d. 30 to 35 south. 



78. (064) W^iich of the following areas In the US would be classified 
as a polar climate? ^. 



a. - The mldwestern state's* 

b. '^The Montana highlands i 



c. The northern tier states. 

d. The atlahtlc coast. * 



79. i_0^5) An en try _ of "T" is entered in column 44 on AWS Form 10 
for precipitation amounts measured as befng less than 



a. .020 inch. 

b. .Old inch. 



c. .008 inch. 

d. .005 inch. 



80. (066) What are the 'three approaches to the study of climatology? 



a. . Physical, descriptive, convect^e. 

b. Descriptive, ..dynamici^ specifici ^ 

c. Dynamic, physical? isentropici 

d. Physical, descriptive, dynamic. 
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iStI . (067) What la the aifferehce between the terms "range" and "frequency"? 



a* Range Is the difference between the highest and lowest values 
and frequency is the average number of times a value occurs . 
within a specified period of time. 

b. Range is the difference between the highest ind lowest values 
and frequency Isthenumberof times a certain value ocdurs 
within a specified period of time. _ ^ 

c. Range is the higfaiest emd lowest value and frequency is the / 
average number of times a value occurs within a specified 
period of time. _ 

d. Range is average of the highest and lowest values and fr€K]uency 
is the number of times a certain value occurs within a specified 
period of time. 



82. (068) Which of the followir^ Authorized indicators, if any, is 
used for ah amendment to a message? 

a. AMD. c. COR. 

b. RTD. d. None of . the above. 

83. (069) See Figu|»e 6-11. Which of the_fbllbwing_s3rmbols and colors 
is used to show a warm front on a surface chart? 



rtid. 





8^. (069) See Figure 6-ii. Which of the^foilqwi^g jiynfcois and colors 
^ is used to show an occluded front on a surface chart? • 



^ a. jA^^ , red. c. purple. 

, purple . d . Jk^J^ i red . 



y 
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P r 9 f a e 9 

VbtUME i yive ybtt geneimi back^bund k^owledfc of your dutici in the Air Force. 
It siso praented miterial oh meteorot^ and climatology which j^vol you a basic 
back^o&d to build upon as you proceed into this volume on iiking surface . 
bbservations. 

Thii vtdume consists of seven eha't^ters. Chapter 1 review the 2^^ 
typci and presents ijiformation on evaluating and recording sky conditioiu uad 
visibility O^ppter 2 covers wither and qtetuctibns to visk^^^ present 
inforauttion on procurer temperature, dewpoint^ wd vimd. with the 

diffenmt types of olxRR^tions. It also gives tte 

local obMTi^tions. Chapter 3 with tl^ laipabiiities and liniitatioin of wither 
radar. With the continue sophistication of tivneoroIo^ad se|ism 
an ever*incrfsisng role in the reporting and analysis of weather phenomena. Hence; 
your understanding of the principia of radu* detection and 

scope presentations will determine to what degree thejtse of the nidar wiU aid in your 
professional 'development. Chapter 6 giv^ a Brief indroductioh to satellite picture 
interpretation. Chapter 7^ covers the procedures on setting up and usihg the 
AN/tMQ-22, Meteorological M^uring Set. 

Printed u_a supplement to this yoliim^ are 12 foldouts. VbOienevef youare reTerre^lo 
one of thi»e foldbiits in the text, please tUrii to the suppUix^nt and locate that foldout^^ 

Direct your questions br cbmmehtsjrelating tb4hc a<xuri^ br currency of this 
volume to the cbui^e author: 3350 TCHTW/T^^ ATTN: MSgt Petcrspn, 
C^mnic AFB IL 618S8._if ybu heecT an imm^iate respbhsei <^ the author, 
AtrrGVON 862-2232 (CST), Monday through Friday. (NOTE: Dp not use the 
suggestibh program to submit qfmiges or correctfohs for this course J) 

_ If you have questioia on cour« eivoUmentor admi^ 

instructional aids (Your Key tb Career Develbpment; Behavibrai Objective Exercisesi 
Vblume Review ^ercise; and Course" Examinatibn), consult ybur eduattton bfftcerl 
tmining ofHd^ or NCO, as apprbpriate. if he can't answer ybur qu^tibns, send them 
to ECI, Guntc^^FS At 36118, prefeSbly on EC! Fbrm 17, Student Requcst-for 
Assistance. 

This vblume is valued at 42 hours i\A points). 

Material in this volume is technically accuntte, adequate, and current as of 

April 1979.. 
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CHAPTER 1 



t^«^ vi^Bi^ tes nb!icct nana b developed by a seria of Lnuifint Objectives. Each of Uioe 
cwiin • ^dttj^ no^bCT and boUfnai type. Eadi seti a l«rniif| foil Tar 30a. The text that foilpws the 
tita^cctive ^crj^te fagf^^ n«d to resdi that goal. TIm exefdscs foUowirigtlfie infdnnatfon iiv|^ 

you a ctedk on jow aoUevmoit. Viliai yoa eamplete them, see if your aiiswen iiiatch those in the bade oT 
tfab vohnw. if your rapone to an exer^ fa ittcorrcet, review the objective and its text. / 



Sky Cdnditlon arid Visibility 



0 



THE EVALUATION of clbtidr and visibility is 
probably the most involv^ and sipuHcant asgect of 
taking a weather observation. As a weather specialist, 
you must be able to identify 27 states of the sky and 
J^pw cach wiU affect the weather at your station. 
In many (^es, your interpretation_and evaluation of 
the sky condition and visibility wiU determine whether 
ah aircraft can land at your bsise or whether the p^ot 
must seek ah alternate aLrfield. 



be the api^rance^ extent, size, or method of 
foniiatibn. The distinguishing features provide the 
clues that preview approaching weather. The first 
subtype discussed is the low clouds. 



200. Name thejippropriitejow elqud classificatldh for 
given cJdud descriptions and characteristics. 



EKLC 
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1-1. state of the Sky 

Have you ever looked Up at the cloudsin the sky and 
remarked, "Itjooks iike rain?" Clouds have been 
caiied the signposts of weather Clouds occurring ^n 
sequence describe a weather event much as chapters of 
a bool unfcrtd a^toiy. For jnsiancc,^^ from 
cirrus to ctrrostratus to aitostratus clouds warn of an 
approaching warm front. 

These clbUd messages are riot hard to understand, 
but they are not obvious. To become a good cloud 
reader takes study and experience. To interpret qlouds 
we should consider their formation and classification. 
Experienced meteorologist categorize all clouds into 
iO basic types: These basic types are: 
(1) Cumulus. 

Cumulonimbus. 



(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 

m 

(10) 



Stratocumulus. 
Stratus. 
Aitostratus. 
NimbbstratUs. 
Altocumulus. 
Cirrus. 
Cirrostratus. 
CirfbcUmUlUs. 



eamaios (€U). In the year 1803, an English 
pharniacist,\Luke H b ward divided all clouds into 
three basic grbups^umulus, stratus, arid cirrus. 
Cjimuius, translated froin Ladn* means '*hcap." Heap 
aptly describes this cloud in most of its stages: In the 
earliest stage of dcvclojprricrit, cumulus usually forms 
in. and ijwjicatcs, gbbd weather. Figure I- 1. A, illu- 
strates that comoios has a clearly defined outline 
during jhc building stage and appears very white In 
colbr. The base bf the cumulus, 1-1, B becomes darker 



Each basic'^iype may be further clashed into subiyjpcs. 

The subtypes are recognized international ly as 27 
states of tficT^ky — arrarigcd as low, middle, and high ' > 
clouds. Ejich"* state of sky possesses a distifig^ishihg 
featui^ to separate it from the others:^This fejtturlmay 

* ' ■ (1 .> ,s .. . * 

: ■ • V : 




Figure i-l. Cumulus. 



hi' . 

as the cidud buiids in sfizc, but generally remains 
horizontal: After the building stage has gone on for 
awhile, or ended, the edges of cumulus becorhc ragged, 
being fragmented by the wind as shown in figure 1-1,C. 

Notice the bulging app>carahcc at A in figure 1-1. 
This is charactcristic^f buildijig cumuli Whatever 
its stage of development, cumulus always has the 
••cottony" appearance. Since these clouds form by 
cbhvcctive action, the height of their base above the 
earth's surface is related directly to the amount of 
moisture at the surface— the higher the moisture 
content, the lower the cloud bases. Although the 

"•Water droplets in cumulus arc very humcrous, they are 
also very small in the cloud's early stages: As the cloud 
grows in size, large drops within the cloud increase in 
number. The large drbjjs may be precipitated from the 
cloud or may continue to be carried within the cloud 
by vertical air motions: 

Precipitation in the form of showers occurs with 
cumulus clouds of rnoderatc devielopmcnt. Though 
^J^^^ P^P^PJ^^^^ of moderate inten^ty, its 

duration is usoally short-lived: These i^ouds do nQt 
produce the heavy rain and high winds that are 
issociatcd with their bigger brothers, the cumulomm;- 
bw. GNxasionaily, the precipitation (showers) froAi 
cumulus clouds evaporates before it reaches ij^i 
ground. This situation is referred a^^Mirg^S^^ 
characterized by a dark area imiti^jdiafi^ bcl 5*6^1^1*^ 
nearly uniform base of the curauluts chbSR^l^ 
ness, caused by precipitation, decreases in intchsity as 
it descends beneath the cloud uhtit<^.<Us_appcare 
(cqmplcte evaporation). When yirgif^Bnsisfing of 
snow or ice crystals occurs, the virg^.portibn is Hot as 
dark, and u appears more wispy. This is c*tised by the 
greater influence that wind has on fallings snow and 
appears as a greater bending of the precipitation trails 

'(virga) In any case, the precipitation does not reach 
the sui face. AWS classes two subtypes of cumulus for 
coding. 

Ci-I (cumulus)^ Cumnlus clouds encoded as low 
cloud "1" have little vertical exte^^^^ 
fyttened. Associated with good weather conditions 
«;(no precipitation); it js encoded as low cloud "l.^This 
cloud is shoivn in foldout 1 (printed in a separate 
suj?plehieht to this volume) as LI, cumulus Jiumilis. 
When this cloud occurs below cumulonimbus or 
nimbostratus during precipitation, it is coded as L7. 
Uiidcr these conditions it usually appears ragged, 
changes shape rapidly, and is called^ cumulus fractus: 
Thus, the difference in classification of Ll and hi is 
precipitation. When the convw:tivc forces that form 
cumulus continue their action, Ll cumulus grows ititd 
L2 cumulus. - ' L L 

(cumulus), tow cloud "2'' is a cumulus cloud 
of mo derdte or strong (towering) vertical develop- 
ment: Generally, Gl-2 is accompanied by other 
cumulus or stratocurhulus clouds that have their 
bases at the sarrte level When this^cloud type dcvf iops 
a tower appearance, illustrated in the first L2 picture 
of foldout 1, you should enter a remark in your 



observation as TCU W. Towering cumulus may be 
distinguished from cumulbriimbus by a lack of 
massivcncss— i.ie., its strong vertical growth is not 
matched by a horizontal spreading or bulging: Other 
^important things to remember about this type are that 
Kt does hot have a cirriforrh tbp, and it is rarely capable 
of producing thunder. Cumiilus clouds of niqderate 
or strong vertical extent may, however, produce* 
precipitation jn the form of showers. When a cumulus 
develops botfl height and massivencss, it enters the 
next basic cloud category, cutnulonimbus. 

Camtdoninibus (€B). Energy forces within a 
cumulonimbus, are capable of prbducihg the mbst 
intense stbrm known in weather— the tornado. 
However, when cumulonimbus clouds are observed 
on the horizon they app>ear strikingly beautiful. Their 
tall, rounded masses reach gracefully skyward, often 
p eric t rating above cirriis cloud formations. Overhead, 
they present a more menacing picture: It is not un- 
common for these clouds to produce heavy rain; 
lightning; strong, gusty surface winds; hail; and 
occasionally tdrriaddcs^ . 

To classify cumulonimbus clouds into the basic 
cloud forms, you should know that CB clouds are 
distihguised frbrh cumulus clouds by the following 
characteristics: 

• Massive appearance. 

• Extensive vertical develajpmeht. ^ - ^ ^ 

• Fibrous of an vU.5j^p^_ ■ 

• Thunder a:nd lightning. 

Though anvii fai|pre of cumulonimbus is an 
iiientifying feature, soffl?times only a fibrous appear- 
ance or ajackof lihirp top outline is observed. When 
the cloiil'^ enters the dissipati6n stage, this upper 
section iilVariabiy iSssuincs the classic anvil formation: 
Figure i-2 shown Several interesting features. _At A, 
figure 1-2, the anvil top is visible. Points Band Cshbw 
the fibrbiis appeararice of a CB top. At B, the clpudjs 
just beginning to lose its sharp outline: At C, the 
fibrous appearance is evident. Callout D points to a 
cell of cbhycctivc activity that shbws the typical sharp 
biitlitics of a buildirig cumulus. Often you will 
encounter a dissipating cell next to a building cell. The 
cloud shown with the anvil top, figure 1-2, A, is in the 
dissipating stage, as evidenced by the anvil. JDuring 
dissipation, much of the cell's energy is directed 
downward. Consequently, surface weather may "be 
even more severe during this stage. 

The guestibn often discussed among specialists is . 
when does the cumulus (moderate development) 
become cumulonimbus. There several pbints bf 
idehtificatibn. When viewed r > distance, the 
massiveness and the appearance ot the cloud top. 
already mentioned, offer positive means of CB identi- 
fication. Overhead, other identifying guides are 
needed. - _ _ _ 

Thunder, lightning, or hail may be the sole indica- 
tion of their presence. When you can't hca^ thunder 
overhead and arc having ti^bubic in deciding between 
nimbostratus or cumulortimbus, use the character 
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(showery versuis continudus) of the fain as a guide. A 
camaiommba^ cloudy with extens|ve vefticai develop- 
mejnt which has begun dissipating is generally pre- 
ceded by ah putrush of cool air a few. minutes before 
^J^c storm ctU fe^^^ overhead. (This is normally 
when the strongest surface wind gasts occuf.) The dark 
lower portion ,of a CB is usually accompanied by 
rapidrihbvihg stratus fractus aiid c]tanulus_fractus. 
Usually one of these sighs can identify a CB from a 
cumulus. 

A common occurrence with cumulonimbus, cloud 
yaneties is mam development. This feature 

normally occurs at the base of the cioud in thcfofm of 
clearly defined buiges (pouches^ fig: j-3) but may 
appear at some level above the cloud base. In cither 
case, thes^ matnmattis fdfmatidns pfdvide the fore- 
caster wij^h a good indication of thc_degree of insta- 
bility |!^mentah, the area. Though these cloud types 
may hot p^uce tornadic activity, they can be used 
by the forecaster as indicatdrs-df pdtcntially severe 
weather. 

Studies of tbrnadb development reveal that the base 
of the cumuldhimbus cloud usually appears to be very 
dark and ragged before tornado a^jvity occurs. The 
Qrst sign of a funnel cloud often appears in the form 
of a tuba (a small appendage, often cpne-shaped) 
^'cncath the cloud. When tubas ar^^^ with a CB, 

they frequently appear and withdraw from several 



pbrtidhs of the cl6i}d. A tuba that continues to develop 
to^^a^'^ t^^ ground is to as k funnel cToud 

untjl itreac^w the ground—then it bccomes a ?oma^a 
The passage of a CB can cause a variety of changes in 
weather Observing and disseminating these coh- 
ditjqnj present a challenge. Fdr coding purposes, two 
subtypes of CB exist: 

Cc— 5 (cumulonimbus J. bow cloud type "3" is 
cumulonimbus in its earliest stage of development. A 
:**3"^otid differs ffomf dther CB clouds because 
the summit lacks cirriform development (no anvil). 
Cumulonimbus clouds claJsified as b3 have summits 
which lack clearvdutlines but are neither clearly fibrous 
(cirriform) nor iji the form_df an anvil. Fdldout 1, L3, 
shows an example of a cumulonimbus cloud withotit 
appreciable cirriform development. When you 
observe this type of cloud, add a remark to your 
observation to indicate the locatidn (difecjiofi) of the 
cumulonimbus cloud from the station and the 
direction toward which it is moving, 

TTtc following arc examples of cumulonimbus 
remarks entered in column 13 of AWS Form 10: 

a. CB W.MOyG E. 

b. CB NE MOVG SE, 

c. CB NW. (This Indicates that e dirr tion df 
^ov^^ment is unknown. 
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d. CB 5NE MOVG E. (Enter dis. 
sutioh if it is known.) 

C 
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Figure 1-2. Cumulonimbui. 
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Figiire 1-3. Mamniahu; 
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anvil If you God it diincuk^delermine whether the 
^^P^ if 1^3 or L9, the occurrence of lightning, thunder^ 
or hafl U cuitotaarily aigociated with L9. An L9 cloud 
^requires a r^mat^..^|gootumi^ U of AWS Form 10 that 
' ^ jitSiiijr'to tb|t for U clouds. When mammatus 
^^f^^PPi^'i^nl if ifttsciit. Use the ^me renmrk fonriat 
in column i 3, tjc^pt that the abbreviation **CBM AM** 
ii_yiMd<-^tea^bf *'CB**; for example, CBMAM W 

-^Intoc^ Stfltf^mulus. (S^ clouds 

form in several ways; TlMy'^ formed jvhen stratus 
clouds near the earth's surface lift, cumulus clouds 
diuijMlte, or middle cloud layers Ipwer. Stratbcumulus 
are distinguished from cumulus^lojids by their flatter 
appearance. As SC clouds merge into one layer, they 
appear grey with dark areas. These da^jmas are the 
thfckerjjqrtions of the SC cJouds. Sl^toc is 
someUmcs mistaken for aftoca4li^Vi»^ ' ^ 

The best y/ay to judf^ whirtbi^^ 
cumulUi or aJtbcumiilui is by th#i&iof thC^ individual 
elemenU^ The Jmimmtonai Ctoud 
when |he regularly arranged small elements of the 
cloud layer have an apparent width of more thap 5° , 
M^SC* An^y fnethod of deter- 
mining this width is to hold three fingers at arm's 
length and see if the cloud element is larger than the 



three extended fingers. If it is not,. then perhaps the 
cloud is altocumulus. 1 

_ J* 9l<^9*^^ il. L4 and L5, sh^ws two examples of 
typical SC clouds. The rounded mai^^ and rolls of L5 
are a unique feature of SC. The variety of SC shown 
as L4 is frequently forihed by the spreading out of 
cu mu ius ill the iateaftenioon wheii the surface heatiiig 
is ^r^tif diminished; 

Precipitation rarely occurs in association with S€ 
clouds. When it does bcciir, it is usually weak and 
tends JO be mtennittcnt in character^ ^jght snow 
showers are probably one of the most common forms 
of predpitatioh from SC. During cold weather, SC 
ciouds frejiuently ice crystal yirgq, 

Cl and "-5 fstratocumvdus). tow cloud ty pe^4'' is 
encoded only wheiv SC. clouds are. formed from the 
spreading out of CU or CB clouds. During this spread- 
ing process^ CU clouds may still be present. Fojdout I, 
L4, shows an example of SC clouds formed from the 
spreading out of CU clouds. When SC clouds form by 
other m^eans, they are low cloud "5.^ 

Cl^5 essentially includes all SC clouds not formed 
from the spreadihg out of CU clouds. If you cannot 
determine that SC formed from CU, cbde^the cloud 
as L5^ 

(cumulus and stratocumutm). This state of 
sky is actually a combination of two other low cloud 
typcs--^U and SC. When CU and SC clouds have 
bas€s af differmt levels and the SC is formed by means 
other than the spreading out of cumuius, you classify 

■ 



thc_cioud type as L8. Often; a layer of siraiocumulus 
is mistaken for stratus. Avoid that mistake with the 
follbwihg guideline. - _ 

Stratus r^rj. You can discHminatc bclwcen ST and 
a layer of S€ by the uniform appearance of the ST 
cloud base. Stratpcumulus always has an unequal 
distribution of darkness. When dissipating, ST dduds 
may appear as large, ifregujar dark patches between 
tighter colored portions already thinning. The entire 
cioud_iakcs on a mottled or blotched appearance. 

A ST cloud usually forms very close to the earth's 
surface arid is cajled/og when it is in contact with the 
earth (50 feet or less), ft may also form under other 
cloud layers such afc^altpstralus arid riimbbstratus. 
Stratus is capable of^rbducirig only Hght continuous 
preckpi teflon, such as drizzle, ice prisms; or snow- 
graiija^ ' _ , 

Stratus clouds are frequently confused with nimbb- 
stratiis^arid altostratus. To help clarify identification, 
study this comparison: 



Sirums: 

• Produces only light precipitation, if any. 

• May reveal the sun through its thmriesi parts. 

• Has a more uriifbrm base than^pRiostratus. 

• Is generally grey: 



Nirhbbstratus. 

• Always produces heavier precipitation. 
Never reveals the sun. 
Has an uneven base. 

Is usually darker in appearance than strjCtus: 



When the outline of the sun 1s distinguishable 
through stratus clouds, it cari be used tb distiriguish 
between stratus arid altbstratus. The sun seen through 
ST has a sharp, well-defined outline. Altostratus blurs 
the outline of the sun as if viewed through grburid glass. 
When ybu are evaluating ST cloud types, you must 
•TOoUd^r ypUrpast observations of the clouds as a basis 
for proper cloud identification. Stratiform clouds dp 
not j lift iUddienly develop. They lisually are assbciated 
with a stable conditibn iri th<f atmosphere and, there- 
fore, evolve slowly: _ 

Ci.^ (stratus). Low cloud '*6" is an ST cloud iri a 
more or less continuous sheet or layer, br iri ragged 
shreds, br a cbnibiriatibri of both, but it has no stratus 
fraaus of bad weather. The primary difference 
between L6 and L7 is the presence oibad weather. This 
term refers to the conditions that exist a short time 
before, during, arid after precipitatibri. Since all 
stratiforni clouds appear greyish and continuous in 
form, you must be aware of the identifying features of 
feach stratiform type. 

Cl" 7 (stratus jr act us or cumulus frdcius^^^ 
cloud type "7** often occurs betow layers of altostratus 
and nimhostratus, and it is classifled as LI whenever 
stratus fractus or cum^usj/acy^s of bad weather arc 
present. Wheri these cibud types are present bat bad 



weather conditions. 



not exist, stratus fractus 



clouds are classed. as L6 (ST)_arid cumulus J ractuS 
clouds as LI (CU). Fbldbut I , L7, shbws an example of 
hbw the sky appears with these cloud types: 

Ragged stratus fractus ciouds never occur aione^ 
They are aiwavs associated with clouds of low and/ or 
rniddie types. When- they are observed below 
riimbbstratus and siniilar precipitating clbuds, they 
charige shape rapidly and move fast; Stratus fractus 
and cumulus fractus are usually found beneath the 
base of CB clouds that are precipitating. However, 
when this situation occurs, only the CB cloud type is 
ericbded. 



^ Exercise (200): 

1. Nanic the apj)_ropriate low cloud classification for 

the descriptions and characteristics given below: 
(I) This cloud type is a cloud of riioderate or 

strbng t?ertical deveibpnient, and dbes nbt 

have a cirriform top. 
( j) This cloud type is formed by means other 

than tfKsprcadirig out of curiiulus and "has 

bases at differerit levels. ' 

(3) In its earliest stage of development this clgiad 

type usually forms in, and indicates good 

weather. 

(4) This clbud type has a summit that lacks clear 

outline, is not clearly fibrous, nor in the 

shape of an anvil.. 
(5) This cloud type is formed frorii the s p read i rig 

but of cumulus bf cumulqni^m bus clouds. 
(6) This cloud type is formed by means ot^r^ 

than the spreading out of cumulus, 
(7) This cloud type is in a riibre br less con- - 

tiriubus sheet or Jayer, or in ragged shreds, or 

a combination of both and bad weather is 

not present. 

( 8 ) Til is clbud ty pe h as a c ir r i f b r ni a n v i 1 . 

(9) This cloud type often occurs below layers 

of altostratus and nimbostratus during bad 
weather. y 



201. Given cloud descriptions and characteristics, list 
the middle cloud subtypes. 

- -- - • . - - 

Altostratus (AS). This riiiddle height range clbud 
has features similar tb the lower stra_tus. The primary 
difference between ahostratus and stratus is the 
composition of the cloud. An AS cloud consists 
primarily of ice crystals, sriowcrystals or flakes, arid 
supercbbled water drbplets^ The lower portion of low 
AS clouds may consist of ordinary water droplets and 
the upper portion a combination of ice crystals and 
supercbbled water droplets. The cbrilpbsitibri explains 
the differerit features of each cloud. 

Altostratus clouds are generally uniform in appear- 
ance; They are greyish or blui|h in color and Appear 
fibrous. Other basic characteristics are these; 
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• Altbstratus clouds are dense enough to prevent 
objects oil the ground from casting shadows. 

• The sun apfeaais as tho^ugh seen through ground 
^/a55 whenan AS cloud is present (foldout 2, printed in 
a separate supplement to this volume, Ml). 

? HjSlo j)hcnomcM occur with AS clouds. 

• Precipitation is continuous. 

: _ Precipitation falKhg from ah AS clbiid frequently 
9bscur« the cloud this occurs, accessory 

clouds such as cumuica fractus and stratus fractus itiay 
form below the AS. Figure i-4 illustrates this 
cbhditioh. During the hours of darkness, AS clouds 
^T'^^^^njiiore difficuh la At this time, you 

must watch for such things as aiowerin^ of the ceiling 
and ah increase in the intensity of precipitation. If this 
happexis, you may have nimbosiratus. Foldout 2 
shows AS clouds in the semitransparcht state (Ml) 
and in the opaque state (M2): y 

Altostratus clouds, as othot jmiddlcL clouds, are 
found at a height rahje frbmjx500]tp 23,000 feet in the 
temperate region^ When they are at the higher levels bf 
this middle cloud range; they are often erroneousiy 
identified asvcirrb stratus because of their lighter 
apj>earanc«. However, if there arc no shadows cast on 
l^he j^und, they are AS dense 
enough to prevent the sun from casting shadows. 
When the AS Ibwcrs, as during the approach of a 
^i1**Xr?*^k*l "Usually becomes thicker and completely 
obscures the sun. 



Cm'I X^^^^ type "i" is ah AS 

cloudy the greater part of which is scmitransparcnt. 
Usually, the sun or moon is_dimly visible ^ though 
seen through ground glass; Tliis cloud type is usually 
found within the higher portion bf the middle cloud 
range. This type of AS cloud usually forms from the 
gradual thickening and lowering of a cirrostratus 
l?y_^Ti Jh A later discussion of the basic cloud form 
ajrostratccs, you will _^i^^ never thick 

enough to prevent olyecu from ^sting shadows 
because bf the siin. Thereforc,ybu can use this rule as a 
,JS5^^i>Jn dctermihihg whetl^r br not you have AS 
^[id^ds-^Fbld^ut 2, M 1 , sh 

""'type. More rarely; this type of AS cloud forins from 
the extensive spreading out of the middle or upper part 
o_r? CB cloud. When ^1^^ continue to 

thicken; they are classified as M2 clouds. 

Cm^2 faltostraius or nimbostratusj. An AS cloud 
classified as M2 is a darker grey or a, darken bftdsh 
than altostiatus clouds chcbded as Ml. The 
greater part of tfeis AS cloud (M2) is sufficicntjy dense 
to hide the sun or moon. A nimbostratus cloud; which 
is also chcodisd as M2, is often caused by a further 
thickening of dense AS. 

Ninibostnitiis-(NS). The word '*mmbus" is a Latin 
word that means violent rain or black rain cioud: 
Nmbostratus clouds live up tb this definition. An JVS 
cloud produces continuous precipitation in ih^fllJhn 
of raih^ snow, or ice pellets. 
Nimbostratus is a grey, often dark, cioud that 




appears diffuse as observed from the grburid. This is 
caused by the cbritiriubus precipitatibh that falls frbrri 
this cioud. It is ^iways thick enough to completely 
obscure the sun and is almost exclusively found near 
frontal zones. It is commbri to find stratus fractus 
clouds beibw NS. Thcs^ clouds arc caused by the 
failing precipitation from the NS cioud and tend to 
completely dissipate when the precipitation becomes 
•heavier. 

Even tjlqugh NS is classified as a middle cjoud^ jts 
base is most often found in the low cloud range: 
Examples of this arc evident as warm fronts approach 
the station. The AS is soon classified as NS when the 
cloud increases In density ajid heavier precipitation 
occurs. This cloud may continue to lower to within 
scyeml hundred feet of the surface as the front 
a jjp roaches. Correctly idehtifyirii this cloud can alert 
you to the pattern of weather jmu can expect at the 
obscrvatjon site. 

Nimbpstratus cteudsaredistingu frbmbpaquc 
AS clouds by thciriienser and darker appearance. The 
base of an NS cfcud lias a more diffuse and wet 
appearance than an AS cloud. However, both of these 
cloud forms arc classified as M2. Nimbostratus clouds 
usually evolve frbrn the thickening of AS clouds but 
may also evqlVe i/om CB clouds. 

Aitocumuius (AC). An AC cloud is composed 
largely of water drbjslets, but at very low temperatures 
it may have some ^ ice crystal development. 
Altocumulus cioods often loolc very much like SC 
clouds. The primary differences between these two 
clbud types are the size of the elemerits arid their 
hejght^ One wa^to distinguish between AC clouds and 
other cloud forms is to determine the sizeof the cloud 
elements. Extending three fingers at arrri*s length, the 
size of the elerrierits should fall within the area covered 
by your fingers. If they do not cover at least one finger, 
they are probably cirrocumulus. This guide is useful 
only when the cloud elements in question are rhbre 
than 30° above the hoHzon^ __ _ 

When an AC cloud does not have uniformly 
arranged elements, you must consider other 
identifying features bf the clouds. Altocumulus clouds 
ap^ar white/^ grey^ or a combination of white and 
/grey They are in any of the following forms: 

• Rounded masses and rolls (such as SCJ. 

• Banded. 

• Sernijransparent. 

„ • teniicular (unusual shaping by the wind). 
• ' Castellated (tufts, turrets, etc.). 
^ • Double layered. 

• Dark and thick: 

Of all the basic clbud forrris. AC has rrtbre varieties. 
Alibcurriulus clouds evolve from the lifting of lower 
clouds or, more rarely, from the thickening and 
lowering of cirrocumulus. As large CU clouds (TCU 
or CB) dissipate, the middle pbrtion of the cloud 
frequentlv becomes AC. In this case, your selection of 
the correct type of cloud has a definite meteorological 
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significance tb the forecaster. Fbldbut 2, M3 thrbugh *\ 
M9. illustrates some typical forms of AC ciouds. 

The virga phenomenon is common with AC: When 
it occurs, the precipitation trails appear smallei* than 
those assbciated with Ibw clbuds. 

A corona is often prcserit with AC clouds when they 
are semitransparent. This phenomenon is especiatty 
useful to you iti determining the type of cloud during 
hours of dark^ss^ A cbrbria appears as a small ring of 
light arburid;:thej^^i>h arid appears to blend with the 
moon's light^ wheras a koh presents a large distinct 
circle of light aroun^ the moon. Sometimes, a corona 
displays the rainbo'w ^olbrs faintly. The cbroria is 
caused by the difTractidri of light through water 
particles. The dianjeter x)f the corona depends on the 
ropjfcts in the cloud. Large water 

's)l Middle clbud type "3" is an AC 
cloud, the gre^r jpart of which is semtransparentM 
The various elements of the cloud change slowl/and 
arc at the same level. This description of M3 clouds 
docs ribt imply that some of the elcrrients cariribt be 
opaque^ Gcrierally this cloud type has some degree of 
opaqueness, but it is predominantly semitransparent. 
The elements are relatively srhaU and undergo changes 
very 'bwly. This cloud type does not prdgressively 
irtyaGe the sky. Foldotit 2 shows an example of M3 
from the horizon to overhead. 

Cm-^ faitocumulus). Middle cloud type **4" is an AC 
clbud in patches, arid the greater part of it is scrnitrart 
parent. The c[oud elements occur at one or more levels 
and continual)}' change in appearance. Often this 
clbud_typc (M4) appears shaped as ari almond or a 
fish. These uriusual Ic ri tjcul a f -shaped cloud forms are 
mostly %und near the mountainous regions but may 
occur a?any location. An additional discii^ision of this 
lenticular dpud is presented in the section on 
brbgraphicatly related clouds. 

Cvi-f faiiocumufusf. Middle cloud type "5," AC, is 
arranged in semitransparent bands or in bne brjnrx^rc 
fairly cbri tin uous laj/ersjhat jjrbgressjvely irivjiHethe 
sky, as shown in foldout^ M5: In either case. i)lTe main 
characteristic of MJ clouds is that they generally 
thicken as a whole. Once the fbrward edge of the cloud 
has reached the part of the hori/on opposite to that 
part where the clouds first appeared; the cloud is n^ 
longer el assified as M5. This is also the case when the ., 
forward edge has ceased advaricirig. 

C\t-6 (airocuniiiiQs). Aitocumuius clouds classified 
as M6 must have formed from the spreadin^Anu ofCL' 
or CB clouds. As/ large CU clbuds or C^ clouds 
dissipate, their remains often consist of large, dark 
elements: They usually continue to dissipate and thin 
out to form into separate elements. The best guide to 
determine the presence of M6 is to view the actual 
"Irahs formation of CU to AC. Fold out 2 shows two 
examples of AC clouds formed by the spreading out of 
CU clouds. 
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Cm-/ • -(aiiQcumulus or aUocumulus with aUo- 
stratus). Middle cloud type **T' consists of AC clouds 

places and dp not pro^^ressivcly invade the sky. Middle 
cJdud type also consists of AC clouds together with 
AS or NS clouds. This clbiid type is actually a 
combination of other middle cloud ^yp«s^ For 
example, if AS (M2) and AG (M3)_are_ present and 
together, encode the cloud type as Generally the 
AC elements of this cloud type arc hot changing 
continually. Foldqut 2 shows two examples of AC 
clouds classified as M7. , 

Cm*5 (aJtocurhuJusj. Middle cloud type '*8'' is an AC 
clbiid with sprou tings in the fdnn of jma// towers or 
tenfem?n/j. Figure I -5 and fqldout2,M8 castejlanus^ 
illustrate the sprouting. Another fotm of middle 
cloud 8 is similar to very small CU clouds or tufts in the 
middle cloud range, and it often appears ragged, 
g^ldout 2, M8 flcK3:us, sjiows this situation: When this 
doud has the sproutings in the form of turrets, the 
cloud is^alfi^d ait ^urnui us castellahus. A remark such 
as '*ACCAS N-NE** with ypiir dbscrvatidh emphasizes 
this significant cloud . 

(aitocumuius). Middle cloud type is an AC 
clouil form of sl chaotic sky and occurs at several 
teveis. As s«5ri from the ground, this cloud typ 
appears heavy and stagnant: Meteoroiogically speak- 
ing, AC clouds of a chaotic sky are found near low- 
pressure areas that contain some storm activity. Fold- 
out 2 shows ail exaitiple of a chaotic sky. Altocumulus 



clouds are frequently forced to higher leveJis in the 
atmosphere. When this occurs they are called cirri^ 
form clouds. 



Exercise j(?01): ^ 

L. For the following cloud descriptions and charac- 
tercitici,_list the middle cloud subtypes.. 

(I) The greater part of this cloud type is semi- 

trailsjjarerit aild the siiil or rtiddn is dirtily 
visibte as though seen through ground glass; 
(2) This cloud type is formed from the spreading 
out of cumuliis or cumutbhimbus clouds. 

- (3) This cldiid type is sufficieiitly dense td hide 

^' the sun or moon. 

(4) This cloud type, the greater part of which is 

semitrahspareht, does hot prbgressively 
invade the sky^ 
(5) This cloud type consists of two or more 
layers, opaque in places, and does not pro- 
gressively iiivade the sky. 

(6) This cloud type is called a chaotic sky and 

occurs at several ievels; 

(7) This cloud type forms in patches and cori- 

tinu^Jy changes in apl^^ 

(R) This ^loud type is arranged in bands or in 

one^itf' more fairly continuous layers that 
prbgressively invade the sky. 

(9) This cloud type forms sgrdutingsin the form 

of small towers or battlements: 





Figure 1-5. Altocumulus. 
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202. Supply the apprbpriate high clbiid classificatidh 
for given cloud descHptions and characteristics. 

_ Cirnis (CI). £irnis clouds generally form between 
16,500 arid 45»000 feet in the teriipcrat e zone. Thej^ 
ajjpcar as very white cloads, asaaliy in patches or fiia- 
mcnts^ The forms of C! cloud Jhal_is most readily 
identifMStf is the hbbk-shaped CI. This type of CI, 
figure N6, is in ve 15^ fine strands which are shaped ini^ 
the form ofa hook by the wind: Foldout 3 (printed ina 
separate supplement tb this volume). H i ihrough H6, 
shows eight differeril tyjscs of CI cloud formatibris. > 

CijtiJS clouds of a denser ^fiety, as sh^vm on fd[dotit 
3, H3, frequently evolve froin the dissipation of other 
^asic r'-- ' *'n-' . s^ch as CB. The cirrifbrrh rerhaihs 
ii ^ re|li dill to a great extent and com- 
pieteiy lose its formej^ identity (anvil shape); Cirrus 
clouds also farm from middle cloud layers that are 
forced aloft. Cirrus and cirrostratus clouds are bften 
CO mbi ned i n d rie layer as sh own on fq Ido ut 3^ H 5 and 
H6; When an extensive cirrostratus layer approaches 
the station from the distant H^orizon, the leading edge 
is usually CI clbuds. As thQ>.layer cbntiriues tb ap- 
proach, the cjoud layer becomes more uniform and 
usually thickens. This situation is quite common in 
advance of a warm front. 

Halo phenbriieria, figure 1-7, can occur with CI 
clouds, but this is relatively rare. When a halo is 
present with cirrus, it is usually only a partial halo 
because of the characteristics bf cirrus (strands. 



filaments, etc.). When the halo is a cbmpieie circle, ybii 
should suspect the presence of cirrostratus, 
. CH^i- fcirrus): Higb cloud is a CI cloud in the. 
form of filaments, strands, or hooks that do hot 
progressively Invade the sky. This cloud type is often 
present with other Cl clouds; In this case; you classify 
the cloud type as HI only when the total amount of 
hbbks, filarricrits, or strands is greater than the 
^ combined total of the other CI clouds present. What- 
ever the situation, rememberahat HI does n^ pro- 
gressively invade the sky. - - 

.'^ iTH— 2 (cirrus). High clbud **2** \idi dense cirrus cloud 
that is m parches or entangled sheaves ^hich Qsualiy 
do not increase in size and whichsometlmes seem to be 
the rerhaihs bf the iipper part of a cumulbnimbus. Ah 
H2 clbiid can^ also^be CI with sprbutirigs in the form 
of small turrets ^p^attlements or CI having the 
appearance of cumiiliform tufts. This dense CI cloud 
dbes hbt bngihate from CB clbuds, althbugh the 
patches are sometimes rather bpaqUc and have 
borders of entangled filaments; This can give the 
erroaebus impression that the cloud patches are the 
rerhaihs bf curhulifbrm clbuds. When an H2clbud is 
present with other CI clouds, the H2 characierii^jjcs 
must predominate for the clouds to be encoded as 
such. H2 and H3 clouds are bften rhistaken for each 
other. When it is certain that the cloud evolved from 
a CB cloud, the cloud is classified as H3: 

Ch—J (cirrus). High cloud type "3" is 3i dense cloud 
that is bften iri the form bf an arivil, which is the 




Figure 1-6. Cirrus; 
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Rgure 1-7. Hiiio. 



remains of the upper partsjof a CB <^lpud> The best 
guide to classify: this cloud type is. to observe the 
upper part of a Cfi cioud as it trahsforihs into dense 
CL However, lif yoii^'have suflident evidence 
dense (^I cloud evolved from cumuliform clouds, you 
may classify dense CI clouds as H3 even though you do 
hot actiially se^tl^e tcihsformatidn. This evidence may 
come from fiJoff igbt^ ^J9_^j|? your area 

or the unmistnable^ features asaociated with the 
dissipation of cimul^^^ clouds (WS ror_e_xaniple). 

C_H"^ r^l^T**3fJf ^High clb^^ type " 4^ is a CI cloud in 
the form of hooks and/ or Hlamenp tlmt pro^t»sively 
invades the sky and^nxome^ more dense. This cloud 
type is very similar to HI except that ah H4 cloud 
progressively _invadi»_ihc^3ky Md bccomis more 
dense. These douds appear to fuse together near the 
horizon where they Hrst appear, but hd cirrostratus 
clouds ahs prcs^ Whcn^iirbstiatus^cq arc 
present, you should examine the clouds closely to 
determine whether or ndt_tb classify the type a^ H5. 

Clndstritiis (CS). A CS cloud is a whitish veil^very 
simijw in appearance to O cloud^^ The prir^ary 
difference is the great horizontal extent of CS and its 
more veil^%e appearance. Cirrostratus clouds usually 
produce a l^alb when the cloud, compos is thjh 
enough. Cirrostratus often appears ^ AS on- the 
distant horizon. In this case, you shJ>uid cohsid^the 
speed of movement of the clbtid (a CS clbud appears to 
move more slowly) and the slower changes in form and 
appearance that are characteristic of CS. Cirrostratus 



* ^IpJ^ds on the hbH|qh are soii»e^^^ confused with 
haze. You can distinguish the haze by its dirty yellow- 
to-brown color ^ . : 

_A CS clbtul is never thick f iibti^h to prevent bbjects 
on the ground from caatipg shadows when the sun is 
higher than 30^ abbve^&ie horizon. Observing the 
effect that the suh: has on CS can be one of your 
gr^test aids in dyrmining the^type of CS cloud 
present. For exam^, 4 C$ byer may be so thin that 
only the pr^nce_6f a hald; reveals its presence, as 
shown in fbldbut 3, H7.'^ . \ V, 

€h "J t^^^^^^ imdcirrmnmus or cirropraim^aht)^^ 
High cloud type ^^S"* is CI and CS clouds or CS clouds 
P$lyv(The CI clouds are oftpn ih^bahds cdhverging 
towards one point or two opposite poiad^f the 
horizon.) In either case, they progrcssivei}c invade 
the sky and generally grdw' mpre dense, but the 
cbhtihubtu veil does not reach ^Sf' tlbdv^ tile hpnlbn. 
Usually, the leadmg edge of this clorfd type^is in the 
form of CI filaments or hooki Jinti, ;<^c^ 
resembles the skeletdh Of a fisl^. When t^s Vld^d type 
progresses to 45^ above the horizoii^ f$,?i clffiisined 
as H6. . * > > _ 

Ch^ (cirms arid cirrostratus or ci^^^ 
High cloud tj^pe **6^ has tij^sa^me apj^ri^k^Ji^^^^ 
features of H5 but extends to more than 49f albdve the 
hdnzon» withdut the sky being actually covered, 
Similar X6 H5, it prbgessively invades the sky and 
grows mqre dense. When the cloud layer covers the 
entire sky, it h classified as H7. 
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J^^T^ ('^^^P^'?^B^)z}^3^ cioad type **T* is a veil of 
CS ciouSs^ Covering the celestial dome. This cfoud iS 
uniform in structure, showing few diistjnct details, 
pri bccasibri, the cbrititwus vc^^^^^^ H/7 Is so thiii 
(trsnspwrent) that the only indication of its presence 
is a halo phenomenon. When lower clouds oj^scure 
parts of ah overcast CS layer, you may still cjassify it 
as H7 if jrou have evidence that the layer covers the 
sky: if the CS layer docs not cover the sky, classify the 
cloud type as H8. 

Ch-S rt//Twrrjrui>l/ High cloud type •*8'* is CS 
which is not or is not longerjrojp^sively invadmg the 
sky and^whichjdoes not completdy cover iBc celestial 
dome. When H8 is present withbther cirriform cloud 
^yP^»_L^^^*l be predominant to be classified as H8. 
Though the definition of this cloud type specificajly 
states that the. CS clouds arc not progressively 
invading the sky, this refers tb the cbntiriubus veil 
form of the CS fbrmAtion^When (not 
^I) H5, H6« and are not appropriate classifications. 
Classify patches of cirrbstratus as H8 regardless of 
whether they are thcreasirtg, even thbugh CI and 
cirrociimulus clouds may also be present but not 
predominant. 

CirrbeuniulusJCC). Cirrocumulus clouds {H9j are 
very much like the regularly arranged d^^^ 
AC clouds. The basic difference, however, is their size 
and composition. To be CC cIouds, the eLemeni must 
have ah apparent width of less than 1^. Ybu can 
measure this by jixtending your little finger at arm^s 
length, if the element you are evaluating is not larger 
than your finger, the cloud type is prbbably C£. 
Again, this guide is billy reliable when the clOTd 
element is higher than 30° above the horizon: 

Cirrocumulus clouds consist primarily bf ice 
crystals, but ihey can alsb cbrisist of minute super- 
cooled water droplets that are usually replaced rapidly 
by ice crystals. Cirrocumulus clouds are observed with 
a slight corona phenomenon which adds to the beauty 
of the clbud. When this clbud is preseht, the sky is 
often referred to^s jsl maclcerei sky Ijccause of the 
cloud layer's resemblance to the scales of a fish. Some 
observing terms used to identify this cloud ^rc pebbles 
on a beach, honeycomb, and netj^e. 

Some forms of CC clouds kre similar to altocumulus 
castellanus clouds. They app^f^ as small tufts or 
turrets; hbwever, they must be ifo than 1° in width to 
be classified as^jTC. Foldout 3, H9, shows an example 
of CC d^velopmjnt with jSiher cirriform clouds. Some 
of the elemenC^rape^ so small that they are difficult 
to discern with tncji a ked eye. 

High cloud "^W^ CC clouds by themselves or 
accompanied by CI and/br CS clouds,, but the CC 
clouds must be predominant. Be sure that ybu 
remember that the elements of CC must have 
apparent width of less than i°. 
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fl,. This cloud type is often referred to as a 
. mackerel sky. ... 

(2) This clbud type is a dense clbud that is bfteh 
in the shape of an anvil. . 

(3j This cloud type is uniform in structure; 
covers the celestial dome, and a halo may be 
the bnly iridicatibn bf its jjresericc. 

(4) This cioujl type is in the form of filaments, 
strands, or hooks that do hot progressively 
ir^wide the sky. 

(5) TTii^ clbud type progressiyely-m vades t^^^^ sk^ 
and generally grows more dense, but/"' 
Continuous veil does not reach 45^ . 

(6) This clbud type can have sp routings iibhe 
form of small turrets or battfements. 

(7j This clo^d type is in the form of hook 
and/or filaments that prbgriMsively invade 
the s ky a nd becb me mo re d ense, 
(8) This cload type progressivelyj^nvadcs the sky 
and generally groWs more dense. The 
continuous veil extends tb more than 45° . 
This clbUd type is not (of no longer) pro- 
gressively invading the sky and does not 
conJpietely cover the celestial dome. 
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1-2, 'Orographic Cload Forms 

Certain types of clouds are^formed as a result of air 
moving over rbugh terrain. These clouds indicate the 
presence of a mountain wave condition in the atmos- 
phere; therefore, they are significant in flight, opera- 
tions. A mountain wave conditipt^consists bf turbu- 
lent air and strong tipdr^afts and down drafts. Flight 
operations in these conditions pose a seriorus threat 
to flight safety. As a weather specialist, it is important 
thai ybu recognize and report these UnUsUal clouds. 

The most common orographic clouds belong to the 
same class as AGtSC, and CU clouds. Listed below 
are the brbgraphKally produced clouds that are 
related to a mountain wave: 

• Lenticular - AC: 

• Rbior (roll) - CU. 

• Foehnwall (cap^ collar) SC.^ 



Exercise (202): 

1. Supply the appropriate high cloud classification 
for the descriptions and characteristics given below. 



2-03!. Given descrfptibhs arid characteristics bf oro- 
graphic clouds, supply^name and subtype number for 
each. 



Lenticular. The lenticular clbud js an AC cloud 
(M4) which is almond or fish-shaped. The cloud is 
observed in patches at one or more levels, and the 
elements are cbhtihually changing in appeararice but 
geherally rertiain stationary in spite of the high wind 
speeds. They constantly form on their jvind ward side 
and dissipate on their downwind side. Since the clbud 
patches are bf limited horizontal extent and their 
elements are continually changing, these clouds ijre 
usually semiiransparenl rather^ than opaque. The 



pitches, as a whble^ may have the fbhh of large lenses 
and are hot progressively invading the sky. Fbldbiit 
^ M4, shows u exam of standing (stationary) 
lenticaiar xiouds. 

Rotor. Rotbr clbuds are cumulifonn in appearance 
and arc found on the leeward side of the mburitairi 
range: Rotor cloads, similar to lenticular clouds, are 
stationary and - are constantly forming en their 
Wihdwa|d side and dissipating bh the leeward side. 

appearance, they are i^uatfy encoded as low cloud 
tyi^e.-^r _ ' _ \ 

In Addition to classifying the lenticular and rotbr 
clojids for cloud code S^^^P A'l?^i'^l»_yo^ tnust 
append remarks concerning these clouds to your 
weather observation, such as the following: 



ACSL OVHD AND W 

FEW ACSL-FRMa WJSTW 

APRNT ROTOR CLDS OVR MTNS 



Jhe first remark indicates that you observed altb- 
cuxnud^ (AC) standing lenticular (SL) overhead 
(OVHPS and tb the west (W) of ypur statibh. In the 
second and third remarks, **FRMG'' is the contraction 
for forming and **APRNT^ is the contraction for 

apparent. 

Foetaiiwall. The foehhwall cloud is SC in appear- 
ance and js usually class a*_lpw cloud type "5.** 
This cloud hugs the top of the mountain and some- 
times flows down the leeward side of the mountain, 
producing the appearance of a waterfall. 



Exercise (203): 

1. Supply the name and subtype number for each of 
the following orographic clouds. 

(1) This orographic cloud type is observed in 
patches at one or ^bfe levels, and the 
-^^re continuaijy changing in 
crarance but generally remain stationary 
spite bf high wind speeds. 
1 is o f ogfa ph i c cl o ud type tigs t h c t op o f a 
mountain and gives the appearance of a 
waterfall. 

(3) This orographic clfbud type is fcH^pd bh the 
leeward side of a mountain ran^ and has 
vertical development. 




Cloud Cfl»^e Group 
As you know from your preyi bus training, cloud 
recognition and identification is only part of your Job: 
You must know^ow tb encode the cloud types>o that 
ybur bbservanqn^ah be trahsmitt and uscfyby other 
weather specialists to plot on a weathcrjdnart. Your 
cioud code group, correctly encoded, provides the 
wAither technician jji^ith a piture bf the meteorological 
processes that are occurring at your^i^fation. 



2(M. For g^ven cloud types, encode the correct cloud 
code groiip. 



Encoding IClCmCh Group (Cbiumn 13). Each 5- 
and 6-hburly obscryaUph must have a cloud code 
group appended to U, Ctf course when t^^^^ is ctear 
or : completeiy hidtien by surface obscuring phe- 
nomena^ a cloud code group is not appended. The 
ICLGiCSgroup is entered in cbiumn 13 bf AWS 
Form lb: rrhe scquencc of enti^|j^r observations is 
discussed in a later section of this text:) Prescntiy, the 
cbnccrn is hbw to encode the cloud types corrcctiy. 

Wfibncvcr there is only one cloud type_prcsent/for 
•each cloud divisibri of the atmbsphere (Q, Caj N>d 
Ch), you merely enter the correct Jy pe^jj i^ch 
division: If no clouds are present in a divi^flm, enter a 
zero ftg Uiat division. Whenever ybu havcTH ore than 
^one clquS in a division, ybu select the type that is 
the most significant. Table 1-1 shows the order of 
priority for encoding clouils in the IGlGmGm group. 

S'^ppose ybu determine that the following cloud, 
types are present during a state-of-the-sky evaluation: 



Cl -2 (towering cumulus). - 

Q.-5 (stri(bcumulus at a difTerent level). 

Ch^I (cirruj) 
Ch^8 (drrostrattu) 



KQ^js thjs cloiid bbserva^^^ fbr the cloud 

group entry in column 13 of AWS Form 10? 

Table 1-1 shows that L2takes_priority over L5 when 
Ibw clbud types are encoded. E(^t it is hoi as simple 
as this. Generally^ you enter the code of the cjoud 
type that has priority; however, when t2 and L5 are 
both present (at different levels), the low cloud type is 
classified as L8. This example for encoding low Mbud 
types illustrates the importance of knowmg the 
definitions bf the 27 international cloud types^ An^: 
inexperienced bbserver might select L2 for encQ^^^^ 
Only one midd[c cloud (W3) is present in this cxartipic; 
therefore, the clo^d group code is 183 to this point. 
The cjrriform cloud types are classified as H I and H8; 
thcrefbre, you heed to determine frbm table l-l which 
cloud must be encoded. Iii this case, high cloud 8 takes 
priority over HJ. The correct eritry in column 1 3 of 
AWS Fbrm |0 for this particular state of sky is 1838. 

J??J^ jnakc the a|r traffic controllers aware bf the 
presence of the towering cumulus by the remark f Ctf 
in cbiumn 13 and the directibh from the station. 

When ybii cahnbt determine the middle br high 
clouds because of lower clouds and/or obscuring 
phenomena, a slant is entered for CmCh, or both, 
as appropriate. If there is less than lOy 10 but mbre 
than 9/ 10 sky cover (breaks) and ho higher clbuds are 
visible, classify thisicondition as 9/ 10 sky cover and 
ejiter a broken symbol in column 3. When there is less 
than 10/10 but more than 9/10 sky cover (breaks) 
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and higher clouds ar^ visiblc/^^^^^ a height and sky 
cover syinbblffl|,|tie higher cloud. For a trace of sky 
coyer (less than 1 / lOfas the first layer, assign a height 
and classify as 1/ 10 sky cover. Enter this condition 
as a l^ycr in column 3 and a /I in colurnn 21 if it is 
the ohiy layer. 1 



Examples , 

' ' ^ ■ f ■ ^ 

Coiumn j' • Column 1 3 Column 21 

25 SCT M30 BKN lOO BKN 220 O'fC TCU W/ 1838 ^ iO- 

1500 ^ 9 

1501 10 
1070 , - 8 



M20 BKN. 
15 set E200OVC 
E80_BKN 
M15 OVC 



X 

j^csr encode 



Exercises (204): 
For the following doud 
cloiid code group.v 
I. Cl-4, Cl-5, Cm-6, Ch-K Ch-8. 



2. Cm ""7 (not overcast). 



3. Cl-9, Cl-2, Cm-3 (not overcast)! 



72 

the correct 




; TABLE 1-1 - 

I ORDER OF PRIORITY FOR ENCODING ICiCmCh GROUP 



J 



Order of. 
Priority 


\ 

Low Cloud 


Middle Cloud 


High Cloud 


1st 


9 CB (anvii) 


9 AC(chaotic) 


9 CC (p^redbminant) 


2nd 


3 CB 


8 AC(turretsj 


7 CS (covers sky) 

/"._._. . ^ r 

8 CS{not covering 

of iuyading) 


3rd 


4 SC (from-GU) " 


7 AC (with AS 
or NS) 


4 th 

* 


8 se &t CU 


6 AC(from CU.)-^ 




5th 


2 CU(large) 


5 AC{inV'ading) 


5 CS{invadine\ less ^ 
than 45vf 


6th 


1 CUn 




4 CI (invadioig) 


7th 


5 SC(not from 

euj 


^^^7-s^C(two levels) 


3 CI (from anvil) 


8th 


6 ST 


7 AC(opaquej 


2 Cl(dense patches 
p r e do mi n anfe') 


9th 

. 


7 STFRA, 
CUFRA 


3 ACi^^rra- 

tr axis parent) 


1 CI (filaments 

predominant) 


1 0th 




2 NS or AS 




nth 




1 AS (semi-transparent) 
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. ^ ; * owi^ipfc/ 10) Cl-5. 








10/10 SC burtew t««^ 9/ l5-S»reik$)^ 



higher clouds visible. 



if thaa 10/10 SC but more than 9/ 10 (breaks) 
with CI visible through br^ks. ^ 




Sky Condition 
Petermihihg the sky condition is largety suj^ective 
and ri!luires^abo\tt aU, j^^^ Thnt is 

one important reason for a careful evaluation of the 
sky: almost all changed in surfi& weather are pre- 
ceded or iiUxbrapahie^ by clouds. For example, frontal 
P^f!i^' 9^y^ ^^1^^ ^ming of theirijmsenoe by a 
/series of changes in clouds and sky /condition. The 
wither' techtuciah interprets the sign^icantt of 
thfc chanjes from your bbservatibh. Your traihihg 
in^ observations P^parw yqu to 

reci^gnize and record the details of the chan^ng sky. 

Sky cbnditiph is observed and evaluated in layers. 
During your j)ba^^^ you cdnsjdera>r^ irahS' 
p^f^cy^ and height for.ach layer/ Looking at a 
series of observations, ybti can see sky cover tran^dons 
by the changes in the bbserved layer. A change in the 
amount of a^ layer from^ 0.8 to 0 6 may appear unim- 
portant from one observation to the next. However, 
when this minor change is regarded within a trend and 
|n rebj^bn to a^^ apprbaching 
vi^eather situation 'may^ foretold. In oJ)ift^rving the 
sky condition, fmtyyoxx consider the layers of sky 
cover. 



205. Given cloud diagrams^ determine the cloud layers 
find heights. 



tajMB)^ A layer is defined as ••clouds or obscimng 
pherioiiien^ which have bases at the same approximate 
IJs^cL^ A layer may appear as cbhtinupus cover, such 
as stiiiti^^ o^it may^pj^r as detached elements, sUc 
as fair-wea|nercujmdus. Also, both continuous and 
detached elen^tsmiy combine to form a layer. T^c 
esMntial req^ is that their bases be at the 

same approximate levej^ The upper portions of a^ 
cumuJbnimbuiL cloud are often spread horizontally 
by wind and fonn dense cirrus or altiform clouds. 
T^eM hbri2oiital extenu^^ the cumuibhixtibus 
clouds are regarded as sepamte layera only if their 
bases appear ftorizQHtal and at a different level from 
t^t; pan6ht clbiid. Otherwise^ the entire cloud system 
s^^d be re^mled as a single Uycr at ajicight cbw^ 
sponding to that of the base of the cumidonibus. A 
layer can be a cbihbihatij^^f cLoud types or obscuring 
Pl^enomena at the same level. Obscuring phenbmeria, 
such as haze, are often present in the attnpsphere but 
are not considered as a layer unless they have an 
Aj'pai^ht base. Haying divided the state of the sky into 

l*y?^'^??l*i^?iJ'i'*^^ or bbth, next 

determine the amount of each layer: 

Ambiint. Though you observe the amount of sky 
?oyered by each layer ili terfns of tenths of iky, 
contractions are used to d^ribe the sky covcr^ Table 
1-2 gives the sky cover contractions and their meaning. 
Thwe sky cbvcr cbhtractibhs are entered in column 3 
?t A WS Form 10 for each iaye^^ of cloudAor bb^urihg . 
phenomena — surface-based or not: Each contraction 
represents the portion of the sky that \s co vered at that 
^Py^J^ 'P'id Pd^^ 1-8 illustrates this "at and 

below"- concept df assigning sky cover contractions. 
The difference between layer and sky cover also is 
shown. - 



4710 ALTpSTRATUS 



3/10 CIRROSTRATUS 



2/ 10 STRATUS 



Figure 1-8. Layer and sicy cdver. 
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, C0v|R COOTR ACTIO 



9o biifht Mtfi^zMd to thli odxiditloiu 
Vfrtip«l visibility i» not oompietaiy 
^ restriotid. 



pbsourinir phTiomiaa. 



llwy* ^Q*^ ^ • virtidal viai-* 
bmty |hii«ht) valM. H*i^t_y»luii 
prttoadiziff tUo STmbol is QomaUy pre* 
mad wltE the ceiUa^ desienator V. 



CLa 



IMf oTmtel (obntxwtion) not used 
in oombinstios Mtth. any other. 



m tbaa_l/lb tfaxu 
.0, bil^ or more 



iMi 1^0 tbru 

5/10 f Bora than 
half opaque.^ 



thru laaa tban"^ 
t hflktr or mora 



i 



tMn. 



/fci^^l^ii. than 
)y mora than 
hair opaque. 



iO/iO^ half or mora 
thin/ 



^3_^^ than 
half opaque • 



SCT 



Hai^t values praoadlns these STmbols 
(oontraotibns ) are never designated as 
celling layers. 



i 



Hei ^t value pradedixi^ this qymbol (oon- 
traotion) is iKPeflxed\wlth a ceiling 
^^^'^^^^or. (M or B) , prpvided a lower , 
oeilinff- layer i^ not present. ^ 



Hei^t value preceding this s^bol 
(obntxactioh)^is never desigziated as 
a ceilSng layer. 



-W>_- . 

ovc 



Eei^t value preceding this_ s^hol 

deiling designator. (M or &) « pxa^^S^ 
a loyeliiibiblcen ceiling layer is not 
presTOt._ This 8^ (contjSotion) ^ 
ia used in combination with lb%ri| 
bverbast J^yers only^^ suiA rayers 
are classified as thin. / 



EKLC 
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in flgiire 1-8, the first layer (I/^O stratus) is entered 
in coiomn 3 of A WS Form Id as scattered (Set); This 
2/ iO amount also represents the total sky cover at this 
level. The next layer tells a different story. Though the 
altostratus covc«. 4/i()^y the to^J x^>' 

cover up to this point is 4|i0 becausc^pC the combined 
amounts of the first two laycni.;^ 
t9i iSc a^tostratus: layer Js^^^ of 
the concept described as *^t and below** sky cover. Thg;^,. 
highest layer (3/ 10 ctrrc)$tratus) also assigned k 
broken (fpiitractioh beciOie the combined total «|qi|als 
9/ lb sky cover. ^ . i 

Yoji can understanjl how ja^nUi^e»' it would be^ 
to enter three separate^ scatiertd cphtriictibnsl in 
column 3 to repoii^theM individual layen. To a pilot 
flying above th(^ highest la^^er and^lookinj for g^ 
navigational aids, your report of **icattcred*' sky cover 
would hide 9/ JO of the grbulad from his view. By 
reporting a broken sky coyer, you have more accurate- 
ly described the sXy condUiqn jo the [5ijot. _ 

Symbofc^ for reporting surface-based obscuring 
pt)enbmena are also prQvided..Tabl^ 1-2 shows that i 
-X syflibpl d<»(pribcs; fc.partiy obscured condition. 
Figure I -9 slu>ws anqtjief typical sky condition. Whaj 
sky cover symbols/ contractions are entered in column 
3 of AWS Form lOfbrthiscxamplc? If you selected -X 
for the first laycr^ BKN for the next layct;(cumulus : 
fractu^), and_OVC for tjie hij^icst Jay^rT^^ are 
correct. Figure 1-9 illustrate two priaciples. Jlrst, 
the <Sy 10 fcfg, even though surface based, hides skyjiist 
as if it were a cloud alQft. &cdnd, the t^^^^^ 
fractus most be treated as a layer. Even though this 
layer covers less than 0. 1 sky, it is a layer by definition 
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Figure 1-9. Surface-based sky cover. 

.J - 

^ _ _ " " - ■ _ - -_ 

and also theets the criteria for broken sky cover. This is 
triie because the total at and belpw that le^^cl (including 
the 6/ lb fog) hides enough sky to reqqjjie the broken 
contiactioii. ^ ^ 

When sfy cbver^yets arc adya^^^ 
the horizpn, yqu 'U^e the^^ft-h^gi column of table j-3 
as a guide to determine nt|,|^n^r of tenths of the sky 
that iirs:ovcrea by a 4ay^ ^wBrca layer of sky cover 
surrounds the statron,^^^^G^1ig^ht-hand c^^^ 
l^^^^^^ ^j^S5^4c to de^l^me the number of tenths 
of sky doyera'gc. table 1-3 tikes much of the guess- 
work but bf^timatihg sky coverage at difficult arigles 
dfebbservaticm^ - — 1- — _ 

' buying your q^^^m^ion of sky cover, be alert for 
layers that bocur dir^ip^ beneath another layer. In this 
case, you cannot add the-.almounts of both layers to 









TABLE 1-3 
SKY COVER EVALUATIO>*S 






Angle of ^ 
or Rc^ediz^ 


^anciiig 
Kyer Edge 


■i 

Tenths of ii- 
a Sky Coyifsr » 


Angular Elevation ofe'^y - 
jLayer Surrovmding Station ^ 


-V 

V , 


, 26° to 


25^6 


. ■ "». 


i?- .. ■ . " 

' 0°to'2° 
3° to 8° 




> 1 - 
46 to 

50° to 


59° • ■ 


2 


9° to 14°^ 
15° to 20° 




73° to 
85^ to 


95°, 


i ' ■ 


21° to 2\° 
27° to 33° 




96° to 
108° to 


107° ^ ^ 
U9° 


^ 7 


34° to 40° 
41° to 48° 




1M° to 
135° to 
155° to 


134° 
154° 
180° 


8 
9 
10 


. 49^ to 68° 
59° to 71° 
72° to 90° 



.^3 
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arrive at tolil itcy cover because they hide tHi^a me 
section of the jk^y; for cxaifiplc^ 
xi btfow 6.5 of altocumulus. Together these two layers 
hide Q.5 of the sky and, thci^fpr^ arc both scattered 
layei^, liie few jam to illustrate. 

-:;^pr ^ the iaycr;vcrsus sky cover principle and entries forsky 
i^TT 'f. cover' amounts. Another feature that you must 
coiu|der when qbservihg sky condition is the trans- 

parcngr^f the j^yer 

Tnuuparency. This fancy term means ^'capabi 
' l^trig ^^ri through,** A window" is _trahspa 
PP^^¥^^ ^L^^AP^PPS^^^^ Occasionally, 
when ^ ^J?^^^L'^^^^!_^^^^^ ^l^ocumu- 

lus^ we lise the tefoufm^nsparent. That Is aj^roper 
and accurate dei^^tpii clouds. For sfcytbvcr it 

^A^PLPyj^P^J^y^^^. Ic'^i^r^nsparerit layeri though 
they permit the passage of light, do not periMUi clear 
picture of higher layers. The^^efore, for practical 
gUfpbse$, consider them opaque when you t^rc 
deciding between transpaEchcy and dpaq^ehess for 
encoding. . ' 

To accurately encode triosparent sky cov^r,^ you 
must apin recognize the diff^hce between a layer 
and sky cover _That is^ the ^at and below'* cdrttept 
■ : ^ impbrtanlly affects your decision. .Transparent layers 
arc classified as thin. The lowest liycr^an be classincd 
?^»J*i'?^^?*y whcn^ transplrejicy iKjuals o or 
moroipf the total layer amount. For example,^layer of 
' stratus that covers :0.6^6f the sky bu^t is 6 J transparent 
is classified as f/im. Column 3 fcntry JA\V5 Form 10) 
would be -BKN^ The minus «g^[^indicatts th^^^ 
layer is thin enough tb reveal liigher clouds or sky 
above.' ^^i' ^ 

1 ^ When you dbschi'e miiltiplc layc|^, use the -*at arid 
bcljpw" concept io obtain **totar opaqde and^trans- 
partocy amounts. Figure l-IO shows an example of 
4^!^ opaque arid jran&g^ rent layers cbexistirig in the sky. 
To solve thi^proffem, sUrt m^ 
■ ..work up. LJj'-s arrange the amounts for each layer in 




Figure l-lo, Thin sicy cover. 

order and add the i^ransparcncy totals for each layer. 
You <an count ^hrce l<^rs in figure l-IO; thus you need 
three sky coyer cbritracttons. As you adil_each layer 
to the total sky cdvc^^ first layer is/SCT, second 
BKN, and thirdpV^^ t^ how, at which laj^rs th^^ 
sky cover is thilt>BeIow^ you can.sife the information 
fpp each layer arrariged iri iable form: 



Laver 
I SI 
2d 



Ahioum 
0.2 

0. 4 

1. d 



Tola/ 
Opaqut 
0.2 
0.3 
0.3 



Total 
Tyah^arfht • 

0.7 



Toiui Sky Cover 
Sk i' ^over Cohtractidh 

0.2 SCT 

0.6 -BKN 
1.0 ^ -OVC 



becomes one-half of the total sky rover ^.thc second 
layer. It, then, is reported as thia brpkcn |tBXNj:^ 
Sky cover rcmairis thin^ t;^ third layer. Thls^^>^f^^ 
i)ecause the transjsarent risK^vcr is well over diic-half 
of jhe total cover. 
^ It is possible tb rep<5t raprc than one ovq 
^^'^'^L*? : A"_^oJy^^ Tl'.^^Pnly^rulc to observe * 
case I'^hat only the highest [aycr may be cl^ 
bpaque. The lower overcasJgfr^wuj/ be thin. Afl 
.^tep iri repoxting sky 'cbver, yb^ ascribe a height to 
each reported layer. 
' : - J ■• ^ ' 

' TABLE 1% ^^'^i ; ^ - ^/ 

SKY COVER HEIGHTVi^LU^ . * J^^j'. ^j; 




Feet ^ 


Repi^rtafele Values 
(Coded in Hundreds of Feet)' / 


5000 Or less 


■■ . ' —11 ? 

<p - . 

To nearest 100 feet 


50Q1 to 10/000 


To nearest 5bO feet 


Above lb, bob 


To nearest L, 000 feet 



Code heights that are halfway between, reportable values as 
the lower of the two heights. 
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Hdgiit. Heigfits of layers must be repbrted accord- 
ihg to ^iibiished reportable values. Table l^.shqws 
the itjpqruble vjUues that can ]^ entered in cob 3: 
For e»mpie; during the evaluation of sky cover, 
suppose ^dii detect four opaque layers: 

::: ' # ^ ' ^. 

0:2 sorfsce-^Aed fog. i ; \ 

0.3itntdcuniillinit4,7S0fect: ^' 
0.0 altbcumiilui at 9.300 feet. 
1.0 aitoftntus at 16,500 feet 



2. petennirie cioud ilyet^ rjeportable Heights 
from figure i-12: 



10/ 10 CtiiOSTIATUS TtANi^PAateNT 
2S,S00i 



2/tO CUmUlVl 



AITOCUMUIU9 
3/10 TIANSfAffNT 

i«:4i3t 




y^_^\^P^^:^'^ correctij^ ihe_height eritric* in 
column if bt^each layer should be: -X/^t 15 Sfett" 
160 BKN. This example d^ riot iridicatc a ctilm 



designator which_ we _will^d|scu$s separatelyi 
that the last layer (altostratos) Js, exactly halfway 
between two repbitaNe values. Iii^ tlii^ cSse, select 
the lower height^. ^ . ^ _____ __ 

In the above examoji, each hfefi^t represents the rf 
base of the layer above the iu/face. Th^e is^bhe 
situation when height represents fthe vertical visibility 
iritb the layer. TTiis AftPJl*^ only to a surfacc^based 
layer completely ob^itring the sky (X): Srncc this 
layer is a (filing, the discussion bf how tb bbtairi its 

• height is discijssed later: ^ ' 

For all sky coverage, whether scattered; broken; 
or overcast— ceiling or Jiori^eiling — thin br bpaqiia^ 
clouds br obscuring pheribmena, ybii riiust usfi^e 
hdght that is obtaincdXrom method; 
.Several methods are avatiable for obtaining heights.'' 
You must take intb cbhSdcratibh npt brily the reli- 
ability bf the height data but also theTaistanfe^ 
the observation pojnt, the lieight of tt^ layer; and the 
time of ob^rvatibn.^ Do iot enter in cblum^ 3 (A WS 
Fbrm 10) the method by' which you obtained the. 
hwght mcasurcmc^ A ^_*19^^? il'" 

^^^^J^y^^^^*"^^ ^'^1***^^'^^ ceiling. How<^er? 
t^c^me rules, fori obtaining height^ apply for all ; 
/layers, regard|els of aqib^pt. WHiri (iiia^^^^^ 
uhe amounu, transparency, and heights of the layers, 
yOljflast decision invblvies the sky cbvcr ceiling. 



tirdses (2pS): 
_^cterminc cloud 
figy.re i-l L 



layers and feporta.bic heights 
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Figure 1-1 1: Cloud lUoimcioff (objective 205. exercise 1). 



Figiihe 1-12. Cloiid illustration (<rt)jectivc 203. exercise^). 

Determine cloud layers and reportable heights 
from figure 1-13. 
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Figure 1-13. Ooud illustratton (objective 203. exercise 3). 



1-5, Ceilings 

In many cases, ceiling laycra arc the contrglH^^ 
factor fbr aircra^ft d^ landmgs; or thejliver- 

sion of aircraft to another airfield. Low ceiUjij^ 
demand the most: accurate measi^m possible. 
Sbriietiriies a differti&fr of 1 00 feet in the ceU^^ ^ 
dcterniin« . whether or not anatscraft can safet^^^nd 
or whether the pilot must seek an alternate fiild. 
Therefore, twaimpqiiarit responsibilities in obsecviftg 
sky conditions are that you _cor^^^ judge the 
presence of 6.6 sky cover or more and that you assi^nj^^ 
>an_atxuratc height tb_ the cc^^^^^ 

In column 3 of AWS f dm 10, ceiling heights are 
provided^with^ a ceiling ocsignator: These letter 
dtsign^toc^(i%ted below) indicate the method by 
which yc^Qbtain the ceiling height: 



DesignMoAj^ Meaning 

M Measured ceiling 

^ .Estimated ceiilng 
indefinite ceiling 



5. 



Normally, the dcmd height set (A^^ 
commonly ^ijed the rotating beam ceilometer (ABC), 
is used for determining iaj^r or ceiling heights. Butthc^ 
ihi set^has limitations. Let's investigate the ^ 



cloud height 
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iricthbdi of bbtaihing heights to see how and when * ' 4. What procedure should be used to obtain cload 
elc^crne should he iiied.' * heights when multiple layers of clouds are present? 



20i|. Sliie the methods of bbtiliiiri| a miNUiured ceiling 
119!' Ji^t PZ^cidum Ib^ heights from 

the rotatbg bwn ceilometer. 

MwHV«l Criling Helghti. A ceijinj^is the Jieight 
ascribed to the lowest opaque broken or ovej^cnt 
ISycr alpf^, or the verticil visibilityLih a surface-based 
laye^f pb^urihj phraorae Ceiling heights are 
^ptetW^ wijh an •*M'^daignator whenever they arc 
obtained by a routing beam ceiiometer (AN/QMQ- 
\3l, ceiling lights, or IcnMfn heights of unobicared 
P^i^^/^iJ'L^bnipt, i^o^ (buildings, towers, 

etc.) within 1 ^ nautioil nules of a runway^ Values 
obtained from either the RBG ortjceilingiightinust be 
less than 10 times the baseline to be classined as a 
measured cetlttig. ^ 

. When you use the RBC for obtaining ceiling heighu, 
*{he following procedures sh&ul^bc_ followed: 

a, Diirihg butages of the RBC, if ah RBC is avail- 
ble for an alternate nyyay, it may be used provided, 
that in your judgment, the measurements are con- 
sidered to be cepiresehtatiye of conditions ah aircraft 
will encounter dun^^^^ approach. 

6. When reactions fromjhe ^BC scopej'or a single 
broken or overcast layer are present, considier the spot 
of maximum deflection on the scope as an ihstan- 
L^^^'^ML^^LSh^ y^]^^^ P^^^n^ijl^ A height valiiie 
by ^y^]4nng as many angiiiar reading as possible 
diiri^^fl^ period! of evaluation. ^ 

^ P<^ scattered (Mbuds^^ 
as'are available d^ng the period of evaluation to 
obtainan average, height. ^ 

d. When multipiJ^ayers are present, supplement 
' .height ii^^^ with visual obsfcrvtuibhs. 

: ^ Ajerpge t>niy^|ipse reactions which are cotisidered 

f)iicable for the layer whose height is be^g detet- 
ned?^ * , • / ^ 



Exerc^es (206): 

1. Ejchnea "ceiling. 



2. "What are the three methods for obtaining a 
measured ceiling? 

3. What procedures are used when the RBC is out of 



service/ 



S. ^What procedure should be used to obtain cloud 
heights when scattered clouds are presieht^ 




207* Identify and conreci^^ijLtatcmcnto concerning 
cstimited (E) irid indcflniilcW) ceiling heights. 

Estimited Ceiiing Heighto (E). There will be times 
when you cahhot obtain a measured ceiling from your 
or CciUng lights For example, heights obtained 
from these measuring sets that aj-e to or greater 
than 10 limes .their baseline must be classified as 
estimated (E). The following procedures are used to 
classify a ceiling as «tim«cd. 

Aircrttft. Ceiiing heights reported by a pilot (con- 
verted from height above mean sea level (MSt) to 
h^jght above surface) can b^ classified as estimated 
when they are: _ 

i Within 7(6 nouir/ca/ miies of a rtinway pf the 
airfield and within /J minutes of the actual tincic of 
?^s^i?^l^PA i9t V^^'^^^T^^ layers. Theses layer 
height^ need ikJt^ usedjf, in your judgment, ihcj^ are 
hot i^^^^f^^ ot conditions over the airfield. 

b, WithiH>n^au//ca/ miles and during the past 
Pj?c?^^f *the actual time of observation, for 
cirriform layers: 




J^K^^A' \^ a ceiling height 

with a ceiling light,_ RBC, radar.. 
should be determined by balloons whenever necessary: 
For exainpic, if the ceiling is at br below the minimiim 

or less and the presence of a stratus-ty 
ir makes estimation difficuh. a balloon ma^ 
estimate the ceiling. : ?'* * ^' ' 

illoon ceiiing is^ba^ed on the k^^n ascensi 
rate bf^^ilot or gelling Mlloon. Ascensi6ti ratesi 
fixed by the ambuht :oriift given to the balloons. 
Ptofi^t.hallodn inflati^^ ^cither over hdr under 
inflatjon) controls the lift. When using a balloon to 
determine oeiling heights, use the following procedures: 
a Choose the appropriate color of balloon: red for 
thin clouds and blue or black balloons under all other 
conditions: 

b. Watch the balloons continuously, determining 
with a stop watclp (drail^atch havihga secoh hand) 
the length of time that elapses ^t ween the release of 
the balloon and its entry in^c^|e base of the cloud 
layer. IPh^pbiht of entry will ^^nsidcred as jnidAvay 
between the time the balloon first begins to fade and 
the time of conyjiete disappearance^^ 
- c. Then det^mine the heigSf above the surface 
from prepared tables in the FMH-! 
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The accuracy of the height obtained by a balioon 
will be decreased when the ballbbh does hot enter a 
representative portion of the cidud base, is used at 
^ j^S^^ attached, or is o^ed daring the 
occurrence of hail, ice pellets, any intensity of freezing 
rain, or moderate to heavy rain or show. 
_ _Convect4ve cloud heighi diagram, TWs tn&thod is 
not suitable for stations in mountainous or hiiiy 
terrain. It should be used only when the clouds present 
arc formed by active surface convection iii the vicinity 
of y^>ur statioii. Th^diagramjfig. 1-14) is asuayy4TU5St 
accurate when estimating the height of cloud bases at 
5,000 feet or l^s. Recent dewppint and free air 
temperature readings rtiiis^ 

To usc^j^he diagram in figure i-l4^lo«?te th5 dew- 
point temperature at tBe base of the diagram (vertical 
solid lines) and the dry-bulb temperature (sloping 
solid lijies), and follow these Hncs to the point where 
they intersect. Follow this intersection point hori- 
zontally to the right side_bf the diagram, and read the 
estimated cloud height. This value represents the base 
pf j^A^^nvf^ivc clouds at your suition. Por examp^ 
assume that you have a dewpoint temperature of 
58** F. and a free air temperature of 75° F. The 
estimated cloud height is 4,000 feet. One important 
factxoremen^r when you use thjs method is that as 
changes in the dewpoint and teitiperature occur, you 
should rccbmputc the height. t-^^ 

Natural landmarks or od}>c7J. Known- n^^ of 
uhbfcMcured portibns bf natural larrdmarks or objects 
more /'ten IJ^ nautical miles ^ °f A" 

airfield csn be used to estimate a ceiling height; Most 
weather stations have visibility charts that provide ybu 
with the jTeights bf any hills, mountains, TV towers, 
ctc^that arc within the ar^ of j^our base. If, for 
exanr ule, there b a hiii 3 miles from your base With a * 
know h height bf 600 feet and the cloud base t^at ybu 
are trying to evaluate is touchinj; th^^ 
you can^ estimate the^hcigfit of the ceiling ^ 600 feet. : 
Observational experience. You can estimated a 
cloud height by bbservatibhal experience provided 
Ifc^ sky is riot ^ iaplet ely hidden by .^urface-ba^^ 

in ixHlyiUwiH inreliable^ Ybu can 

als^^nHM> thep^isiiehce 0f ^eighibs previoiisly 
clasi|WH& mciKuredr Your estimations shoujd be 
che^lcra, WheneveLpossibie, against a relTable method 
of measujcehKht This cbihparisbh tells ^ou whether 
ydU^ usually estimate high or low under different sky 
cover conditions. t 

iiBC ozceding light. You can estimate ceiling heights . 
from ah RfiC or ceiling light when their values eqiial 
or exceed 10 times the baseline Used. For example 
if the baseline of the RBC is 400 feet, an angular'^^ 
reading- of 84^ ivbuld equal 3,8()0 feet. Thercfbrc, ; 
any angular reading bver 84° can bhly be iis'ed as ah 
estimated height. 

Weatfter-surveiilance radar^eiiing ^^p ghts: The 
range height indicator (RHI) scope of tdJthT/ FPS-77 
can be used to estimate clbud heights.'Hbwever, such 



height indications seldom compare well with ihdica- 
tibns from clbud height mea^^ for 
heights Sirtovv 10,066 to I2,0(» fe^^^^^ scope dis- 
ptavs are aiso not reliable for detecting the heights of 
cirrrfqrm clouds. Ordinarily, RHI scope indications 
only aiti in evaluating the heights of middle clouds. 

Indcfliiit« Ceilitif Heightr(W). Ceiling values are 
classified as ''indefinite*' when the vertical visibility in a 
surface-based bbscurihg phehbmeha is: 

fl. The distance t hat you can sec, from t hc^ 
verticaiiy^^ ¥nto an obscuring phenomena which 
* completely conceals the sky. 

b. Based oh the visible portions bf nearby bbjects 
(buildings, control towers, "etc.) on the airfteid 
complex: 

c. Based on a height equivalent to a ceilbrheter 
upper limit^ reaction. Consider the point at which 
dcflcction^on the scope of the RBC becomes a zero 
deflection as an evaluation of the vertical visibility. 
Use the avenige. value bbtaihed from at least /pur 
consecutive sSveeps as a representative (W) ceiling 
height, - _ - 

d: Base3^ oa the top of a ceiling lighj; be^, or the 
height at which a ballbbh corrtpJetefy disa^|ars. 

e.^ased on the tna hcighj^ 
which a pilot can see the ground: The report must 
occur with l^A nautical miles of the runway and 
with Z5 minutes bf the actual time of ah pbservation. 
Pilot riyjorted values need not be used if, in your 
judgment, they are not representative of conditions 
, bver the airfield. . 



Exercise (207): 

1. Frbm the list bf statements below, cbhcemihg 
est[iftatcd and indcfln heights, identify 

and C(j|tect those that are faW:' - ' 

a. A ctiling^ height 'rcpolrtcd b^^ pilot is cdi^d as 
istimated in column 3, A WS Form 10. in hci^t 
above MSL. % - 



b: A'n aircraft ceiling can be ciass^<SS estimated 
if the report is within l^A ha^ticai milcs'of the 
airfiet(j and within 15 minutes of.the actual time 
of observation for noncirriform*iayers. 



T_^^ IPP^OP*"*?^? color of baiipon to use for 
estimating a thin cloud layer is black. ^ 



d. The/convective cloud height diagram is suitable 
for use in mbuntaihbuS(>or hilly .terrain. 
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Figure l-U. Convcciivc cloud heighi diapm. 
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When asing the convective cloud tiiight dia- 
ffrim, you should recompute the cloud layer 
heights as changes iii the dewpdint and temper- 
ttuft occtirv>^ \ 



h. If you canhotj^etefmiriis a « 

RBC, ceiling iight,_or pilot report, the ceijing 
should be determined by balloons whenever 
locally deemed necessary. 



f. V When iin jndcRnite (W) ccUing hei|^ is baaed 
>B^e tipper limit of a^ilbmeter rtactioh, you 

, ■ least six consecutive sweeps as a repre- 
r sehtltive ceiling height. ^ 



An indefinite (W) ceiling height can be based on 
the visiblepdrtions of objects 0^ control 
towers, etc.) on the airfield complex. 



Known heights of unobscured portions of 
natural landmarks or objects more than l'/5 
nautical miles from any runway Q&aii airfield 
can be used to estimate ceiling height. 



h. Estiniat<^ ceiUng heights from Sn RBC or 
: ceiling light can be used only when their values 
are less than 10 times the baseline used. 



i. Height indications ^^^^ 

FPS-77 mn be used for estimating heights of 
;:loud iayers'^low 10,600 feet. 



1-6, Cellihg/Sky Remarks 

Some facts t^hat the standard column 3 entries, A WS 
Form lb, do aot reveal are ceilings that vary in height 
or amount, significant clouds, or other signifu^nt 
features about the sky coyer This significant informar 
tion is added, when necessary, to the airways obser- 
vation. 



^Q^^ iQl^^'^J^^^J^^^ <:.ondition illustrations and 
descriptions, cii^ify the sky cover mnoiihts into 
layers, assign reportable heights, select the ceili|i| 
lai^«r, recqrcj\4pecl^^ remarks, and encode a floud 
cod«rgrbap. 



An indefinite (W) ceiling is the distance you can 
see, from the ground, horiigmaU^^ 
otecuring phenomena^ that completely hides 
thir sky. ^ 



RHi scope indications^ 
are most usefuLto.yo) 
of middle clouds. 



The accQ; 
height )^ill 



rbm the FPS-77 radar; 
"ilevaluaugs^e heights • 





ball 



decreased v9herenfie^^bal 



.hot^eMer a representative portion 
base. 



m. PilSt^pprts af cdUhg 
nautical ^les of a ^uny^i 
observatio|i tinfee foPMncirriforrn layers heed 
' nbt.be gLisecf^ in yburjbdgmeht, tjhey are n 
Wpresentative of conditions over the airfield.^ 




ts wtt^n^ I 
a nmway and 15 minutes of 



Variable Ceil^« Rapid fltictuations of a ceiling 
indicate an irregular base; therefore, the height is 
variabli^, A variable ceiling is reported wheneyer the 
ceilmg height is te^ jhm 3 MO feet and rapidly 
"^'decreases 'and increases by one or more reportable 
, Rvalues doring the time of pbservatibit;. The heigh^f 
the qeilihg is thi? average of iUUhe^^ ^alu^ij^ 
vari^te ceiling 4S not bos^ on rapid fluctuations of thi^ 
i"A^^^ alone: Visual observation is 

'^'neetkd to exclude the possibility thaf ihe fluctuatibh 

is caused b^separate layers. 
, To enter^ ivariable ceijing average 
■ obtained, ^^"njg the cciling^^bservation. Enter the 
leverage (ixse report^ values bhiy) a^ thi ceiling 
Sight in cblumh .3: This average value is 
the Icttej^ " Y^ to . indicate that the ceiling is variably* 
for example, MJ5V BKN. Whenever you make a 
variable ceiling entry in cblurnh 3, you must entdr a 
renmrk for the towesi and highest value of the ceiling 
injU5lumn 13, such as CiG i iVi9- When considered 
together, the entries M 1 5V BKN and CIG 1 1 V 19 make 
a^bjiiplete description, of the ceili^ig layer. ^ _ ^ 
^'t^teblc Sky C^ndttloK Variable sky xonditi^n/ 
: describes a sky condition Ifchich has varLeB b^tW^^ 
reportable conditions (e.g., SCTto BKN, BKN fCftTvC, 
etc.) during the -period of obscpyation (normlly 
the p|is05 condition is repor^^in 

coliBMlS whei^|B^aye^^ Nbi 
heedSSc remarked when a laf er varies in ambuht ff^ 
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4^i0 to 5/ 10 because both amounts qaalify as a 
scattered layer: Enter a remark for'those amounts that 
vary between reportable values— 5/ 10 to 6/10 
(scattered to broken), or when the variability goes from 
6/ 10 to 5/ id (broken to scattered): 

Enter in column 1 3, at the,time of observation, a **V" 
and the condition to whichit varies during the jjcriod 
of obseryatibh- When necessary to distinguish between 
column 3 entries, include the layer*s height; i.e.^SKT V 

BKN, BK&A^^er^ 18 bve v bkn 

Breiks (BRKS). Report breaks or an area absent of 
clouds in a layer, S<r/pvv J^f'*^hich covers 6/JO 
but tess tium 10/ 10 of the sky. Enter BRKS in column 
13, fdlldwed by direction from station. Qmit ihe 
remark if the breaks are in all quadrants; i.e., BRKSS,' 
BRKSbVRMMR. 

The remark BRKS for a broken layer heldw 1,000 
fcctia; vfry important to flight bSeratphs. This remark 
disc)bs<^ to the pjlqt the location 

^ ow the direction from your 
iddle marker X^'adid^ 
should report BRKS 
appropriate. The 
it is located off the 
t makes his landing 
h of the sky is free of 
this remark to your 




broken layer. When 
observation point to 
instrument used for la 
OVR M M R when th( 
middle marker is ^^iH^ 
end df the runway whi 
apprdach; therefore, if t 
clouds, ydu should aj3pel 

^A^^^^'^i^^^^^ ^^^^ your station chief to find out 
the exa^ location of the middle marker at your base in 
relatijqjpfd your pdmt of bbscryatibh. 

Othier Remarks, p describe a variety ot 

observed features. Perhaps you might observe that tite 
ceiling or sky cdnditibh at a distance frbm ybui* station 
appears to be different. If you cari find evidence that 
this is^o, remark it in a fashion that tells exactly what 
you see^Here_are sainples of remarks ydu might use: 

• CIG LWR OVR CITY^eiling Ibwer over city. 
_ • CLD BASES OBSeq MTNS W— cloud bases 
obscuring mountains to the west, 

• LWR CLDS W APCHG STN^lower clouds 
west approaching station. ^ 

dbscuring phenomend aloft. When obscuring 
piiehdmena are aloft rather than surface-based, ybu 
must report the height arid sky coyer sym^^^ 
type. For example, enter a scattered layer of smoke at 
l,()00 feet as KlO SCT (sky cover contraction from 
column 3). Tb enter this remark in cblumn 13, you need ^ 
^9^ave a correspionding height and ^y cov^ 
contraction in column 3. j 

Surface-based obscuring phenomena, ^^henevtr 
you repbrt a sky cbhditibh that includes a partly 
gbscu^ condi^tjon (-X)^_ih^^ 13 the 

phenomena producing the obscuration, indicate the 
tenths df sky obscured followihg the bbscuratibh 
symbol, e.g., "F6,"_"S8," "FK3," etc. No entry is 
required when the amount of obscuration is zero or ten 
tenths. Enter direction of breaks^ ordiscontinuity in^an 
obscured sky (X); e.g., "THN F^NW," BRK IN FOG 
TO SE." etc. ^ : ^ 



_^ignijlcant ciouds, The use of cloud remarks with an 
observatidn usually prdduces a variety, df opimons. 
The follbwihg clbud remark|jLre usually cdhsidered 
significant^ at jajny locatjon^^]^ ydU should be 

able to report them properly: 



Obu^ Typi 
Towering cumulus 



Cumulonirhbus (no 
thunderstorm is being 
reported) 



Qumuiojii 
(with 




?namma _ 
tfciunder) 

^4i9iitdlahus 

icular or rotor 



Vcrtica^jpr inclined trails of 
precipitst^n attached to 
clouds but hot reaching the 
surface 



Exercises (208): 



Sampii lUmarks 

TCU, distance (if known), and direc- 
tiottfrom station: i.e., TCtl NE. TCb 
25 SW. 

?Jf?_!^is^_nccfrom station (if known, 
based on _ radar or pilot report), 
direct ion froip station; juut mavcr 
meht(if Ehdwii). i.e.^CAJ05 MOVG 
NE, CB O^JR MC^S^«: 
Same aiVfilM^t^itimbu^ except use 
CBMLAMl ^l.ci, CBMAM lOW 
MOVaSE: - 

ACCAS and directidh from station; 
i.e.. ACCAS SE, 

Cl^escription and direction from 
station J.e^ACStSW-W.APRNT 
ROTOR CLDS S. CCSL OVR 
MTNS S. 

VlRGA and direction from station; 
i.e.. VIRGA NW. 



Fbr each of the foilbwihg figures and cbrrespdndihg 
descrigions, elass^ amdunts into layers, 

assign reportable heights, select the celing layer, record 
special remarks, and encode the appropriate cloud 
cdde girdup. 

I. 3/16 eu of little vertical development. It took a 
3(>-|lprim balloon I minute and Id seconds (8200 to 
enter the layer. 

4H0 SC, riot from cumulus, with a Variable reading 
on the RBG going from 1,200' to 1,300' to 1,200' to 
^ 1,4®': 

a. Ceiling arid sky coven 

b. ^ Remarks: 

Cloud code group 




25 698 

Figur<r^ 1-15. Sky cover illustration (ohjcctuc exercise I ): 

2. 4/ 10 Stratusfractus (3/ 10 transparent) is present at 
an estimated height of 300'. 
10/ 10 NS at a height of 650' as determined by the 
RBC 10 minutes ago. ■ 



23, 



27 



«3 



4$ 



Some precipttmtiori is occurring to the w^t of the 

sUtioii, trat the ground: 

8. Ceiling and sky cover " \ - _ 

b. Remarks: 

c. Cloud code group: 



invading the sk^eportcd by aircraft tp be 

^bdve the surface- ^ ; ^ 

2/ \p ee at an estnaiated hetght^f 22,i|Qg^i;;f^ 

a. CetUhgahd sky coveh 

b. Remarks: 




Figym 1-16. Sky cover iiiostr&tion (objective 2(M. exercise 2): 

: : _ y:^ 

i. 2/ 10 Stratus fractus, of bad weather, at a mea- 
sured height of 1 ^» 
4/ 10 CBMAMv moving tpwa^ 
^ an estim«cd height ^o^^ 

tl \t CUf of gr^t vertical extent, at an , aircraft 

hctiht of 2*400' above the surfac3^. ^ 

2/ 10 AC from cumulus, at ah estimated he|ght of 

19,000*. 

2/ 10 CI, the remains of the upper part of a CB,ai;^ ; 
height of 42,^0* 8$ determined by a radar RRia 
scop*: {I > 

jfi a. CeiUng jand «ycover: 

:. b. g^marlr^ ' 

c. Cloud code group: 



Figure M8. Sky cover illustration <objeatve 208, exercise 4). 




5. 3/jO CBTwith anvil shaped top» at a heigit^f 
1,750-. V 
2/ 10 AC ill t he shape of an almond and havinkno 
apparent^otiorrat a height of 17.500': / V 

a. Ceiling apd sfky cover \ L, ^ 

fc-i(emarks: \ • 

^ it Cloud code group: : ■ — 





Figure 1*17. Sky cover StlastrmtM (objective 20d.fcxerdse 3), 



4. 



1 / 10 Cumuhis fractus_50d1 
1/ 10 TCU> oist at 1,400*. 
2/ id AC, from cmnuiiB, at an estimated 6,500^: 



2/ 10 ASvSemitraii^ttrtriit and having a base at an 
estimitMi height of 9,500^ f _ 

2/ IP ACCAS at an eitiiiated height of l^^jfe^, 
1 / i6y€I» in hoofci and strands^ not progrsstvely ' 



S 




Figure 1-19. Sky cover tUtistr»dbfi||o^jectiviq|^ exercise 5j. 



L 6/ lbSTat240'dctermined by the known height of 

a ridioibwcr l/2milc to the som 
[ varied from 6/ 10 to 5/ 10 during the perio^f 

\ ol»efvatioii^ _ —_ 

: 3/ jOAS,senutninsparentiatancstimatcd 

oftOOOV ^_ 

a; Ceiling and sky coven 7^~— 

b. Retnarks: ~ i 

c. Cloud code* group: ^ 
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Ftgore 1-20. Sky cover tlliutnition (objeaive 206, exefciK 



\ 

9. id/ 10 ST dctcrtBinpd by a 3(Fgrarli ccilihg|ballooh 
a height of .0^^^ in the 

leaver to the northwest through wj^ich some cld^uds 
are visible at ah estimated height of h5W: 

a. Ceiling and sky cover: - ^ 

b. ^Remarks: 

c. Cloud code group: — — • 



7. 5/10 Smoke (3/10 transparent) at 1,000' from 
the RBC. : 

I /JO C%, onittie_v^ as dctcr- 

Imined from the convectjive cloud height diagram 
(refer to fig. 1-14). Dcwpoint= 52^, temperatures 
65^ 

a. Ceiling and sky cover: — - ~ 

b. P>>wiftrlc«' 

c. Qoud code group: 




Figure !-2I. Sky cover illustration (objective 20i£^' exercise 7). 



J. 8. 6/ H)ST_at ah estimated height of 7Q(rc There arc 
■^'11 some small brcak^in^thc layer northeast of the 
statioh.. ' 
3/10 AS, alf transpafent, af an estinjatcd heigti' 
of 7,000': • : 

a: Ceiling anS sky cover: ~ 

b. Remarks: 




c. Cloud code group: 



33-704 



Figure 1-23. Sky cover illustration (objective 208. exercise 9). 



ging at an 

10/ IO_CS can be seen through rhe areas betweffigjr 
the AC elements, The base of the CS is^timalw^ 



10. 6/ 10 AC, setnitrarisparerit arid not cha 
estimated height of 13,000'. 

bctwea 

i^tLmatl 

at a hcijht of 46,000'. There are 'srhairbreaks 
overhead: 

a. Cciling^ and sky cover: -- — — ^ — - - 

b. Remarks: ^- 

c. Cloiid code group: ^ 




2 3. 7 07 



Figure 1-24. Sky cover illustration (objective 208. exercise 10). 



1-7^ Cloud Height Measuring Equipment 

Observation of all weather elements, in some way, 
involves a measuririgdevicc. The primary cloud height 
measuring set used in^AWS'is the AN/GMQ-13. 




- 2S:763 

Figure 1-22: Sky cover illustration (objective 208. exercjsc 8). 
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2j9. State the normal baseUnt; tiii|^ requlremeilts for 
operation, the turn-on procedures, the calibrftion 
prpcedurei, (and the limitations of tte rotating beam 
ceiiometer. ^ 



Cloud Height Set (AN/GMQ-i3), The AN/GMQ- 
13 isyDften called the rotating beam ceilom.eter (RBC) 



ERIC 



#5 ^ 

becaasc the projected light b(MLm rbtstcs thfou^^^^^ 
ieasuring arc. The RBC offers scverai advantages. 
First, a rapid measuring sweep (every other sweep is 
measuring swecpj provides a measurement apprbxj- 
mately every 6 seconds. Sj|fcbhd, U pfoyides measure- 
ments of clburfs during all periods of operation, day 
br nighty ^jf^i ^ ^^^^ ^^^^ system allows height 
fflcasureme^ even though one light^buiw out. 
Fourth,' thflyiUfic length allows height jneasure- 
^^^raiige of 50 to 4*000 feet with a 
o4 accuracy. 

I lie icii*«i!^fthfc baseline detentfincsjhe tnaximum 
height that clbudf can be considered measured with 
acciir^ for observational purposes. Shortciting the 
baseline to less than 400 feet, nfibst widely used base- 
line in AWS, decreases the maximum height ^ of 
accurate measurements. Increasing the hascUnc 
increases the maximum height,- but bther limiting 
factors, may arise. They include light bc-am cut off by 
low hanging fragfficnts,%ttcrtua/rion oHhe ligh^^^ 
intensity by fog W other obstructions t9 vision, and 
diffusion of the light beam by water drbplcts. ^ 



mehts bet^ 
reasonable 
The lem 



Penod of bperanpn. Th^ ptc^^ 
rpg gpvcrhs the period of RBC operation^ The RBG 
should -be turtied on whenever one^ the fbllbwirig 
conditions exists at your statibh: _ _ : 

a. When clbuds^^re pres^^^^ 

measiirihg capability of the set or fog is present. 

b. When either of th/abovc conditibns is forecast 
Or expected to be present within 3 hburs. 

c. When a local heeii exists. 

When none of these conditions exists br is not ex- 
peijtid to occur within 3 hbure, you may keep the 
RBC in stan&by^ To obtain height readings from the 
RBC you mus^vbe able to adjust the sweep, read the 

scales, and interpret the scbpe. 

Adjusting the ^Wee/TrFigurc 1-25 showsthc controls ^ 
used tb adjiist the sweep. After you turn on the ' 
POWER and Z MODULATION toggle switches; 
bcgin_thc sweep adjustment by tuniing the BRIGHT-;; 
NESS control clockwise until the sweep appears otf 
the scope: Uscthe HORjZ CENTER control lo make 
the sweep run along the vertical centcrline of the 



•i 



1 
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• Figure 1-25. GMO-I3 indiptor controls; 



srale, andadjust the FOCUS to obtain the sharpest 
beam. PJatc the CALIBR ATJE switch in each position 
and ailjust as foilows: 

_ • Position number Sweep should appear at 0° 
Adjust with the SWEEP LENGTH control; 

• Positioft number 4. Sweep should appear at 9(3° 
' Adjust wijh the SWEEP tENC5TH cbntrdi. 

_ • Positioq humbcrJ. SwcepLshould appear at 45° 
Adjust vi^th the VERT CENTER contr.oi. 

• Position number 2. Sweep flashes in each of 
the rectangles on the scaie (J 8° markers). If not, re&d- 
just the other calibration_scttijigs. After these adjust- 
ments^ place_ the CALIBRATE switch in poslfion 
number J. T^ie sweep shoiild trace the proper length 
m to 90°). Adjust the HGRIZ GAI^bntrbi iihtil 
about 1/8 inch of iibise (sweep, wuilh) i^prcsent. 
During sweep adjustment, the PROJECTOR^switch 
has been OFF. When ybu turajt'ort £bu rhay find the 
prbjcctbr and indicator are not synctironized. ' 

The indicator uses a p4Ji$c that shows whi^n_thc 
iridicatoj- sweep is synchonized with thc_prb|cct|r. The 
"SYNC" pulse appears as a short step that is difplaccd 
to the right of the sweep path. The SYNC puiscshould 
appear at the bottom 2* of the sweep. This step is * 
cbmmbrily called the ZERO STEP, and occurs^cvery 
fourth sweep. If the SYNC pulse appears anywhcrft 
else, push^the SYNC button momentarily. The indi- 
cator sweep will come to rest at 0° until it becomes 
syjich'rbnized with the projector. During theO° rest 
time^ the SYNC lamp is lit. When sy^nchronization is 
achieved, the indicator sweeg autbmaticaily bcgin»its 
cycle and the sync [amp goes out. 



Exercises (209): 

J. What is the normal baseline for the RBC 



2. What are the three conditions which require the 
RBC to be> lurried bri? 



^' s^»^ch has five positions. What 

occurs at each of the jjositibris'' Hbw do you make 
the necessary adjustments? ^■ 



4. State the ^rn-on procedures: 



5. What pbsitibr\ should, the calibration switch be iri. 
for normal bperatibri? 



6. What is the purpose of the SYNC button? 



7. What*is the main liSitatidn of the RBC? 



8. Hbw often does the ZERO STEP occur? 



9 How bftcri can a measuretnent be obtained from 
the RBC? ^ , 



110. Frbiri simuJated RBC scope indications, deter-, 
mine the height bf the basci(sf of the clou&(s) ahd/or 
vertical visibility. / ^ i 



111 _ * ^ ' 

Scale Overlay (400 Feet Baseline). To accuratei$^ 
read the indicatbr scale on the cathbde-ray tube 
(CRT)^ ybu* must keep one caution in mind. The 
measured height changes rapidly as the elevation 
angle approaches 90° In other words, a small.change 
iri the elevdtion angle indicates a large change in' 
measured height. With a baseline of 406 feet., height 
indications registered bri the spale. above 76? ejeva- ' 
tion .angic, must be carcfu 11 v observed tb avoid mis- 
rcadirig the scale by one or more repbrtable values 
(see table N5).: 



9&. 



Scope Interpretation. Interpretauon of the patterns 
on jhe ovcTlay bf the scope rcquries experience more" 
than anything,elsc^ As an aid, a few typical patterns are 
illustrated in figure 1-26. Tlie$e iJlustratidris present only 
• gerieralized pictures and do not portray the many 
variations that cari bccur.A brief discussion of details 
; A through F of figure f-26 follows: ' • 

d. Details A. B. an<J F^/are single-cloud iridi cat ibns. 
^1^^^ prbjcctbr beam shmes on the cloud directly over 
the detector, the scope trace widens. The Base of tSe 
cloud is at the base erf the widest part of the scope traCe. 
Detail A shows an_ abrupt deflection that places the 
base at 60° arid 7q0.feet. The trace in detail B:widens 
less abruptly, with the u^dest pbirit at 62° and 750 feet: ' 
These two details show clouds whbse bases are wpll . 
dcfiried. such as cumulus clouds: Detail F shbwv^ 
diffuse or less defined cloud base, such as the base of . 
a sta^tus cloud: The scepc d^^pictsthe ba$c at 75° and 
1,500 feet. ._ ^ ' • ; - . 

b. Detail C apparently presents two cfoudlayer^ 
46° and B5°/: When riiultiple layers appear on the 
scope, you should verify their existence Bv an outside - 
visual observation, if . possible: Do this )b avoid 
reporting a ribise signal as a cioud laver: 



^7 



c. Detail D depicts a low ceiling accbrhpanied by 
fog at the surface'. The fo^ causes the wide trace at the 
surface. The base of the cloud is indicated at the widest 
part of; the bulge oi" about iOO feet: 

Detail E shows two features. Reflect ion of the 
light by falling stlow causes a wide trace at the surface. 
However^ 'enough of the projected light reaches 
through the snow to strike the cloud base at 60*^. 
Frequently, precipitation or dense surfac^ fog reduces 
the amount of projected light received at thephbtdcell • 
so that only the tapered portion of the trace appeal^, 
such as shown in detail E from the surface to 400 feet, 
A tapei'ed trace should help in estimating the vertical 
visibility into^ the phcriomcndn. z^l li z z 

Another feature in details A, B, and needs to 
be mentioned. Notice the bulging trace in detail A at 



about 20°_, againl injctail B at 10° arid 20° , arid, also 
in detail C at 15°. These depict noise signals that are 
generated eitiicr wlthiji the set or from external radjo 
or tight sources. Noise signals are often characterized 
by their randorii patterns; that is, they do riot appear 
as a ifixcd Jignal frdm scaiv 16 scaji. Alsd,^a signal 
appearing between measuring scans, when no signal 
information is being presented, gives a further indica-' 
tibri that you are receiving noise. High-ihtchsity 
fla^sjier Jnterfcfcnce doeis^ca^^ spaced signal 

reactions about 15° apart on the indicator scope. 
Noise signals also show narrow, sharp deflect ioris as 
well as the gradual biilges shown in the ill^iistraticms. 
Although you cannot eliminate noise signals, you can 
reduce, their effect upon the scope trace by turning 
the HORIZ GAIN control to a lower setting. 



^ : , TABLE 1-5 : 

HEIGHT VALUES FOR THE RBC WITH A 400-FOOT BASELINE 



'^BPOET . ACTUAL 
'i^GLE VALUE VALTIB 



AI7GLB VALUE 



ACTUAL 
VALTIE 



AITGLB 



HEPp^ ACTUAL 
VALUE . ' VALUE 



5 
5 



9 
10 
XI 
12 
13 
14 

15 
16 

17 
.18 
19 



21 
22 
23 
2U 
25 
26 
27 
28 
29 
30 
31 
32' 



• lekD 



200 



56. 
■ 63 
71 
78 
85 

igg 

107 

115 

i?2 



33 

3i 
35 

■36 

37 

38 

39 

kQ 

bl 



300 



138 
<Lh6 



i42 
U6 

ur 

U8 



260 

270 
250 

291 
301 
313 

32U 

336 

JUL 



62 



66 



68 
69 



3i 

373 
386 



162 
170 
178 

187 
195 



k9 
50 

51 
52 
53 



500 



213 

222 
231 



5h 
55 
56 
57 
58 



512 



600 



551 
571 
593 
616 



•73^ 

* 75 
76 
' 77 
. 78 
79 
80 
81 
82 
83 

au 

85 
86 



250 



59 
60 
61 



700 



"SIT 

'693 
722 



800 



900 



1000 



1200 



300 

lOd 



1600 
1700 
1900 

2100 



25c 

25 

3300 



U600 

55e6 



752 
85 

20 



855.^/ 



990 

10ij[2 



1162 
12-?! 



1308 
1395/ 



16OU 

1733 
1882 

2058 - 



25^6 ■ 
281j6 



U572 
5720 



Excrc^ (2l6): 2. Figure 1-28: 

For eactL of the following Qgurcs, determine the angle a. Angle — . ^ ... 

and height of the base of the clbud(s) and /or vertical b/ Reportable height 

visibility. Use table 1-S to determine the reportable 

value. 

1. Figure 1-27: / _ ^ 

a. Angle , 

b. Reportable height 




EKLC 




Ill « SUUe wbeii acciHiig Ugtit cu be wed to determine 
ciUiof^keiffat^'snd Hst the six steps in determinlnc 
these hdtbts with a clinometer (ML-il9). 



CeOinf iighl inrojector Some AWS^ 

iimis have a ceiling iighi A ceiling ligbt is a fixed 
i^f^MPl^ J^Pll^istin^ a pbweiful incandescent 
ian^ witfa_a reflector system and focosing^anmnge- 
ment housed in a weatherproof drum, it projects a 
concentrated beam of light yerticaily upon the cibud 
^^_(9^ into a stirffU^^ 9!^4nnj^ phmomen^^ 
so that a weather specii^t, located at -a measured 
distan<^ from, the projector and sighting with a 
clihbmeter (ML-l 19}, can determine the cloud height 
jrom the atigle of inclinaUon^itidJaitai^y clinorn^ 
eter (fig. 1-31). the ceiling light can be used to 
determine. sky cover height^ and vertical 
y^jMU^*_]n pni^ a cloud height 

with the ceil^ig light, clcmd(sj m 
projector beam. When clouds are scattered, or where 
clearing exists, especially over the observation site, 
eye estimation must be made. : 



Cttiibm«er (ML-119), Th^^ 
sighting^tube with crossed wires at its^rger end aiid a 
quadrant pUte assenibJy which is .graduated in .1^ 
intervals from D'' to 90^ {set fig, 1-31). To determine 
the dpud height from the clinometer usjs the following 
procedureij , / 

a. Loosen the/pendant clutch_bh the quadrant plate 
td'aUpw the pendi^ht to swing freely. ( - 

A._Sifbt_ through the clinometer and jsmer- the 
intersection of the cross-hair upon the brightest 
portion of the lig^t beam spot oh the cloud base. When 
the sky is coinpletely b^cured by^a siirface-bas<^ 
l^y^Jfii^^Bll^ upper limit of the light beam 

penetiation. 

c. When the pendant has come to rest. Lock it in 
position without moving the clinometer.^ 

it Read the indicated angle to the nearest whole 
degree and release the pendant clutch. 

Repeat steps a t^u-dugh d three times and deter- 
mine an average angular reading. 

/ Refer to a prepared table applicable ta the 
baseline used for the equivalent height v^^bf this 
average reading. 




PROJECTOR 




THUMBSCREW 
OUAORAMt PlAtt 



-Qoa(osANr.Pt.ATe 

COVER * 



'PfROANT CLUTCH 



PENdANT 
CtlNdMETER 



25.712 



Exercises (211): 

1. When can a ceiling light be used to determine ceil* 
ihg heights? 



2. List the six steps used in determining cloud heights 
with a clinometer (ML-i 1^)? 



i 



^^^.^^Y^ i^'nui'^i^ entries €tr 

sky condition ming the metar code. 



Figmt N31. Ceiling Ugfat projector and clinometer. 



Sky CMditloji (Cdl^^^^ IJ). Enter 
each surfaced based observation and /or each obscur* 
ihg phehbmexia . aloft ^ ^ a' /six-character group 
(NtCdUuh*) in asceildihg order. No entry is made 
when sky is clar. _„ i l i. 

Amount fNt)\ For each individual ^lay^^ enter 
amduhts to the h^rwt. cighth(cxcept chb^ '*9*',for a 
tbtaUy obsrared sky). Estimate the a^ 'of eacH 
layer ^thoutxqnsideration of other layers. 

Enter traces of^ clouds as one-eight h^ and overcast 
with brejlks a^evch-cighths. 

When two or more t]^ occur with 

b^ses at the same leyeU the amount entered v^U refer* 
to the total of ail types at that leveKexcept when 
cumulbnim'bus is one of the clouds and it does not 
refmsent the greatest amount. 



Typ^ 

cloud using the appropriate two: fettcf abbreviatibri 
from tabic 1-6. _ , ^ 

two or more types of phenomena occur witff 
bases at the J^^nc level enter the type that represents 
the greatest amount or if equal amounts enter type 
cohsidcrcd more significant. 

_ cumulonimbus: type clouds are observed at 

the same ievei as other cloud types, and do not repre- 



sent the* greatest amount enter each type in separate 
cloud groups (e.g. 3/8 clouds observed at 3,066 feet 
consisting of 1/8 cumiiJdhimbus and 2/ cumulus, 
enter ^ CB 030 i, CU 036 .'J 



it (hththt). Enter hcijght of layer (vertical 
yis^^^lL^y^fpr obscured condition) using code figures 
frorn nable 1-7; Enter /// for partially obscured 
conditions. 

I 



TABLE 

METAR Ctbob AND OBSCUR 



1-6 



METAR Clb^ 



ING PHENOMENA TYPES 
'te^curirig Phehbroeha Types 



Clouds- 



Abbreviations 



Altpcijmulus ^ ........... . 

Aitocumulus Castellaiius . . . . . . 

Altocumulus fstzmding lenticular) . 
Mtostratus ............ 

Cirrocuniulus. . . ^ . 

Girrocumulus "fstaSding lenticular) . 

Girrostratus. 

pii^^V^_« :>:_• • • • . • . - v- • • • • 

Curoulonimbus ............ 

Ctunuloniihbus Maxxnha (Mamnmtocuinulus) 
Cumulus , 
Cuiaulus Ffactus 

Nimboatratus . ^ .. . 

Stratoctnnulus .... . . . . . . 

Stratbcuihtilus (stamdihg lehti<?ular) 
Stratus J. . , .1. .::). ....... 

Stratus Fr actus . . 

Towering Cumulus. ......... 



AC 

ACCAS 

"acsl 

AS 
CC 

CCSL ^ 

es 

CI 

CB 

CBMAM 

CU__ 

CUFRA 

NS 

SC „ 

SCSI« 

str 

STPRA 
TCU 



Obscuring I^enomena 



' Precipitation ; 



• Mi 



DZ 
GR 

le 

PE 



Drizzle (including FZDZ) 

Ice Crystals.^ . ^ . .... i*.^. . 

Ice:^ Pellets and Snow Pellets (including PESH) 

Rain (including RASH and FZRA) . . . %\ <^ . • ''SA 

•Snow (incliiding SNSH) . . SN 

Snow Grains cn 

■ ^ • • 

Hydrometeors other than PrecipitatiT^n ; ^ 

Blowing ^now. - *_ . . . \ .......... SN 

^ Fog (including BR, BCFG, and FZFG) . . ......... PG 

Lithpmeteors ; 

• . • 'ff'iz 

. . . SA 
... FU 



Haze Or Dustr 

Sandstorm, duststdrtn, or iblbwihg dust or aahd 
Smoke i ......... . 



NP^i Thisi table li.s€s the two-letter abbreviations used to repbrt type of 
phenomena in sky coMitidns . In addition,- it_ lists thei^abbreviations used 
to report, clouds and obscuring phenomena in Remarks of an observation.' 



1 



TABLE 1-7 

M^AR REPORTABLE VALUES FOR LAYER HEIGHTS (h.h»h,) 





V 

-J*^ 


Codm 




000 


0-5Q , 


001 


^100 


002 , 


200 


003 


300 


004 . 


400 


005 


500 


006 


^600 


007 


OJOO 


008 


\>v8bb 


009 


1900 


010 


1,000 


Oil 


1,100 I 


OIZ 


1>200 


013 ^' 


•1,300 


014 


1^400 . 


015 


1,500 


016 


1,600 


017 


1,700 


018 


1^800 


019 


1,900 




2,000 


021 ' 


^2,100 


022 


2,200 


02 3 


2,300e 


024 


2,400 ^ 


025 


2,500 - 


026 


2,600' 


027 


2,700 / 


028 


2,800 


029 ' 


2,900 





Code 


Feet 


0-15 ' 


03t) 


3 ,000 


30 


031 


3,100 


60 


032 


3,200 


90 


033 


3>3dd 


120 


034 


1,400 


""150 


035 ' 


3,500 


180 


036 


3,600 


210 


037 


' 3,700 


240 


038 


3,800 


270 


039 , 


3,900 








300* 


o4b 


4,6oo 


330 


041 


4,ipO 


360 


042 


4,200 


390 


043 


4,300 


420 


044 


4,400 


4^0 


045 


4,500 


m- 


046 


4,600 




047 


4,700 


540 


: 048 


4,800 


570 


049 


4,900 


600 


^ 050 


5,000 


630 


055 


5,500 


660 


060 


6,000 


690 


065 


6,500 


720 


070 . 


7,000 


750 


075 


7,500 


780 


080 


8,000 


810 . 


085 


8,500 


840 


090 


-9,000 


870 


095 


9,500' 



Meters 

900 - 
930 
960 
990 
1,020 

1,050 
1,080 

l,lld 

1,140 
1,170 

1,200 
1,230. 
1,260 
1,290 
1,32b 

iiifo 

1,410 
1,440 
1,470 

1,650]^ 

i,8bir 

1,950 
2,lbd 



Code 

ido 
lib 
120 

13b 

140 

150 ^ 

160 

170 

180 

190 

200 
210 
220 
230 - 
24b 



y 



2,; 

2,400 
2,550 
2,700 
2,850 



25d 
260 
270 
280 
290 

300 
310 
320 
330 
34b 



/ 



Feet ^ 

Id^ddd 

11, 'OOS 

12, ^000 

13, Obi, 

J#,000 

15,000 
16,000 
17,000 
18,000 
19,000 

20,000 

^,bbb 

22,000 
23,00d 

f 4,obo 

25, Odd " 
26,000 
27,000 
28,000 
29,000 ' 

30,000 

3i,dcfd 

32,000 
33,000 

34, bbb 



Meters 
3, Odd 

3,300 
3,600 
3,9bb 
4,200 

4^500 
4,800 
5,100 
5,400 
5,7dd 

6,000 
6*,3bb 
6,600 
6,900 
7,200 

7,5dd 
7,800 
AL, 8,100 
' 8,400 
8,700 

9,000 
9,300 
9,600 
9,900 
lb, 20b 



350 3S^ddd 
etc, etc. 
990 99,000 
999 100,000 
or more 



Id, 

etc 
29,700 

30, boo 
or more 




0"^ 



34 ^ 



Excrciiis (212}: 

Jndicate the cbrtditioh in rtietar code for 

The following illostnitions: 
I. Figure 1-31 



• /• NiMtOSTtATUS AT A MIASUtID $700 FIKT 




.23-713 . 



Figure j-J2. Sky cover iilujtration (objective 212. exercise 1). 



2. Figure j-33. 



^ Visibility Mirlim. Suitable objects mustU>e used in 
deterttiining visibilit>'. In order for visibilitl observa- 
tions jo be rcprcscntativCi_yoo must seiecy visibility ^ 
markers which meet certain criteria, / : 

Daytime markers. The nibst suitable a/rid use^ 
daytime markers SK« Plo^^iD^DL^?/^ ^J^JP^ objects 
which can be observed in silhouette against a light 
colored backgrdundl preferably the horizon sky. 

Sfarker size. Ah object should subtend an ahglrpf 
not Ics5^than_0.3?_abovc the horizon, as viewed from 
the point of observatioxi._ 

Nfghttime markfh/ The most desirable night- 
visibility markers\lfe unfocused light of moderate 
imcnsity^ Tlie red o^ gi^n lights of airway beacons 
and TV or radio tower obstruction lights may be used. 
Because of their intensity^ focused lights of airv^ay 
J^eacdns should not be ustd; however, their brilliance 

is greater or less than the distaVice to the light source: 



2/1 Ai|octH»uius jPYiMATfo iioo 
I/I ctitui tstiMAfib iv.obd 




Figure 1-33. Sky cover illusiraiion (objeatve. 212. cxcrctse 2), 



. 3. Figure 1-34, 



/ 



Exercise |213): 
I . Frqiti j|tc following 4rtt of vis[bility markers, indi- 
' cate those best suitable for night' markers by an N 
or day markers by D. 
a. A red light marker^n alVge building. 



b. A dark brown/fiouse 



c. A line of trees. 





2/1 FOG 

• /• sTtATus MCASuieb ilib fi 



Figure 1-34: Sky cover illyit>^uo(i (objective 212. exercise 3): 



d. A beacon light cm an Air Force base; 



e. whiteafarm house and barn. 



r Smoke stack of a manufacturing plant. 



V i si b i li ty , as we! I as ceil i h g h eigh t , a id s i h dec is ions 
mvqlving air traffic cojitrot. For this Tcason. the 
observation of visibility must be timely^ accurate, and 
rc|5rcschtativc. There arc four types df_yisibility that 
you must consider: (!) prevailing, (2) sector, (3) 
differing level, and (4) runway visual rang;e. 



g. Red light on top of a TV tower. 



h. A church steeple. 



213. Given descriptibtis of - visibility markers, 
#^'^1^!^''J^^^^'* JJ'^_^^ SQitibie for day use 

ami those most suitable for night use; ~ 

35 29 



214; Stite tht req4iir«men|a|fer r«pqrtin| 
difterins level visibility; am given drai 



sector and 
drawings and 
descriptions* deterrnine correct entries and remarks 
for repoFllhg visibility. 



Prevailing Visibility. Prevailing visibility is the 
greatest distance that known objects can be seen and 
identified thrdughqUt half or more of the hbrizdn 
''tircie that surrounds the station. To aid you In 
determining^ the' prevailing visibility, observing 

TABLE 



stations rhaiiitaih a visibility chart, or list, that idcrjli- 
fies objects suitable for visual sightings. Si /e a rid. color 
are used to determine which objects'wilj be selected^ 
Unfortunately, objects that ipect these rcq.uircrncnls 
are not always present in every direction. Wheii this 
happens^ ' the sta^ori Uses Jill available oItJ^cis. 
However, if your^station is such that your view of por- 
tions of the hprizon are obstructed by trees, buildtngs. 
etc.. you can use control tower values of "prevailing 
Visibility as a guide in determining your prtrttilirig 
visibility Forexample. the presence oi a surface-based 



REPORTABLE VISIBILITY VALUES (MILES) 



Increm^ts 6f Separation (Miles) 



1/16 . 


1/8 


1^ 


1 


1 


0" 


3/8 


1 i/i* 






10 


15 


1/16 


if' 


i) 3/8 


2 Vu 


h 


11 


20 




5/8 


1 1/2 


2 1/2 


- B 


12 


25 


3/16 


' 3/h 


1 5/8 


2 3/A 


6 


13 


30 


iA 


7/8 


1 . 3A 


3 


7 


ili 


35 , 




1 


1 7/8 




8 


15 


no 


3/8 ' 


1 1/8 


'2 




9 




etc. 



NOTES: 1. l^vaLLllri^ visibility ^^is reported in statute miles at land 
stations and in nautical miles, on naval ships and ocean- 
station yessels. If the visibility is halfway between two' 
r^l^rtable values, enter the lower value. 

2. Wieh the prevailing visibility* is estimate^ to be more 
: than the distance of _ the farthest visibility marker, _ - 
estimate that visibility to the nearest rep'or table value. 

3- If thfe prevailing visibility is less than 3 niiles and 
, . rapidly increases and deoareases by one or more rep'ortable 
values K suffix the average of all the observed values 
^''with a V (for variabli^) and (fenter the rt^joge of variability 
■ in iremaiis. 



If . the prevailing visibility ij.miles.of less-^ and:at_^ 
different prevailing visibility, i reported from a loca- 
tion other than the off icial^observatioti site enter^ this 
diffeSng visibility ''in remarks;' 




obstruction to visibn that^is uniformly distributed to . H 

^i^hts abovc^thc level of the control tower is sufTififieHt 
reason for evaluating your prevailing visibility as that 

of the , control tower. If your station falls in ihii 70^^ - - 7^ 

category you must f^valuate your prevailing y^-^r^^"^ ^ - ■ 

visibilijy, assoonas jj^racfe Y\Bmi 
differing control to wer value or of a report^(>le change 

at control toWcr level. -- '4 " wpS^ (4 7] 4\ 6| 

Enti1«iridR«iiriis.Cd^ feSfT \ \ ' 

^ where ydu enter the prevailing visibility. It is entered in 
statute miles, and you use the reportable values listed 
in table US. The column 4cnti7 rcprcscntsth^ 
ihg ground level visibility taken at t^e Weather 
^P?*^?li*^'?L"%''i**?^_ ^^}i^yJjS^^^^ many established 

observation ppints as necessary to view the entire ^^*^«^iSSj?cv] ^^ i»<^> 

hprizbh, The g^hly other entry in cbjumn 4'is made S- "'^^ 

where there is a variable visibility. In thil case, the 

letter rv^is^affixRljo the prevailing visibiljty entry to ^'^^ visibUiiy. 

give an emrysucli as I VliV:** All o^r entries relating . . 

to prcyaiUhg visibility go ih c 

Viriibte VidblUly- Ncue 3 of table 1-8 butlihw th - - r ,. ^ 

rule for reporting rapidly changing prevailing visibility Prevailing v^sibihty^ The greatest ^ distan^__seen 
at obser^Stion time When you take a visual sighting throughout the western half of 

on markers less than 3. miles away and the markers P^VaiUng visibility Imalgiiie a piloT? surpnse if he 
. seem to appear and disappear alternately indicating an ajj^pwchw the field from the east The entire seetor 
increasing and decreasing visibility, don't panic. (>om n^Drtheast to southei« 
Decide whether the visibility varies by one o? more This sector is signifi^^^^^ 

reportable, valiics. At the same time note all of your visibilay is^reported wh<^he sector visibijity 

observed faluc^, average them, arid if your average is «i«ffcrs Jror^^^ _^^sibility, arid secprid, when 

less than a reportable value of 3 miles, report the >he «xtor hiB a visi^^^^^^^ 

visibility as variable: This simply means that you place ^ . There 's one Aore pomt that you need to consider 
the average value in column 4 ahd affix a -V- to it This concerning; the significance^^ sector visibi ity. 
average value, of course, repents jHje pn^vailing ^se^dr vmbimy ditt^^ fp)rii pre>^ 

visibiUty that iscommon thrAhout tfalf or more erf v«ibility but; is more than 3 milei^ figM 
th^honzon circle *• cntcm for repprting sector visibilHy arc rtot met, but 

The contractioh -VSBY- identifies column 13 the djfTerence is ope^idnally signifi^^^^^ 
remarks that pertain to visibility. The* column 13 Si^^carice is a^ ^irMtertasbri for eritenrig a 
variable visibility reitark explains the range of the , remark onas^or visibih^^^^^^ 

variable visibility Remember that when visibility is < visibility of 7 or more^mi^s, no hint^o^ an obstruc- 
variable, the prevailing visibility entry in column 4 is . ^ t,on to vision is com ainefinTheobserv^ion. Suppose 
ari average. Tliercfore, the cbluri^ / 
the high and 4o^_ visibility obscrves^^ - 
**VSBY lV2'Lmeans the visibility is varying between i \ f": 
and 2 miles. The repbrtable vasib^ - ii- 

1-8 ahe used iri cbluriiri 13 reiM 

Se€tor|V&ibiUty#^Set^of visibihty is a^ T*'"*^^- 
of determining prevailing visibility./ ScSbrMsibility / " .. V 

pbirits but a part bf the hbrizbri where the visibility is 

circle ^htet^ few of as inan^ parts ^ you need, to ^ / ^ ^ ^ 

scpanitc tW diflcrc sector teibilitiw.: Figure: UJ5 -W[ U K V 

illustrates a hbrizbri that is divided iritb four uricqual \ " • . r^^^r^ 

s^brs- Eich^ctof Plf^nts^nifortn yisibility within ' \ 4 - 

itself: Iror exatn^le, front north thr^a^ east youJcan ^ * 

s« 7 miles, east through south 8 mil^s, Sc. These \^ -3^^.*^ 

twb sectors together ^ve the prevailing visibility of 7 >v ^.»ff^'>.'':^<!^ 

miles^Thcjiuriibcr of *e<5^ors you. need depends upbn^ * 

the uniformity of the hvizon visibility. ^ ^ " ^'"'"^ js-uo 

) S«nor visibility soiMtixneJ n^^ 
or remark. Refer to figure 1-36 and determiric the Figurt- ScSor vifiw^^^ 




there is i Horth-south active runway m figure j07. The 
^Jfl^« visibility in the north wlH go unnoticed unles^ 
you make an operationally sign remark to alert 
the^ pilot of the visibility in that sector. Therefore^ 
when a sector visibility of 3 miles or more differs from 
l^!^:^JP?*_vaiUrig visibility^ and you consider the 
differeticc_opcrationalIy significant, eritpr a sector 
visibilUy remark. 

When sector visibility reporting requirements are 
^^^_» ^^?_*?ctor visibility remarks arc entered^ in column 
13. Sector remarks define direction and the visibility in 
the ^ctor. such as VSBY E I /jt as shown in figure I- 
36. Eight compass pojnts arc used to identify sector 
direction: N^NE. E, S_E^ SW. W. and NW. Inter- 
mediate dircctidRj^NN oin also be i^scd if 
necessary, although most directi^s can be described 
by l^c eight compass points. When more than one 
reporting, list the sectors in a clockwise 
direction. ^ 

OiiTedfig tevei Visibility (Note 4, fable 1-8). To 

report differih;S level visibility, the prevailing visibility 
miwt be 4 miles' or less in cfolumn 4 and a different 
prevailing visibiUty is report^ other 
than the official observation site. This other locatibh 
is nqrinally the control tower. Enter in coiuinn 13 the 
lo<^tion from which the observation was made, the 
coairaction "VSBY." and the visibiKtv value;, i e 
TWR VSBYi 




Figure 1^37. Sector visibility 



to 1 mile. What entries would you make in column 4 
and column 13 of AWS Form 10? 



^' ^Iwt^ arelhe two rcqi|irements that must be met ' 
to report sector visibility? • 



Exerdses (2*^ -.X'.'), 
I .(V Give the meaning of the term ••*p re vailing visibil^^;" 



^' X??^ prcv^ling visibiljty entry in cplumh 4 is 4 

miles. T3ie tower informs you that they can sec 2 ^ 
* miles. >^at remark, if any, would 'you' make on 
• AWS Foh^JQand where would you enter it? 



^ y'*^?! editions can you use control tower 

values of prevailing visibiUty^ W guide in deter^ - 
mining the prevailing visibility for colump 4? ^ 



^\ ^^^^J^0^^B s^9J_vjsibility and niiorc than one 
scctor 'nee^s t3 be reported, how are th<^secfdrs 
listed in cbliimri 13? ^ ' ' ^ 



3. When . reporting v&ect^ visibility, how . many 
; Compaq i)6inty ai:rna^^ially to idehti^ sector 
: direction? Wha^tare they? . ^ . 



f When taking a prevailing yisibUity observation, 
you find the visibiiity varymg from 5/ 8 to 11^ to 3/4 



38 



8. If se«br yisibiUty differs frpm p^vailingyisibn^ 

but is'^mere than 3. miles can you iT^ort visibihty 
: (iu:olum|fr l^ and so,; w^ ■ . ^ ^ 



9. indicate the' -appropriate entries for prevailing^ 
and sector visibility ps requir«^ from figure 1-38. 





Figure i-38. Sector and prevailing vbi^ty (objective 2H. exercise 9). 



r 

215. Indicitc the iiihbtitibi;iai'i^ujred bh the traits^ 

tnuismissbmctcr cluut and mine a converdon tabic 
dctcnnine the repbri|ibSe RVR. 



Runway Vlsiiai Range (RVR). The fourth type of 
visibility you must consider is runway visual range. 
RVR ]s dcicnnihcd from the irahsmissbmetci- 
(AN/GMQ-10) and the RVR computer (AN /J^MN^j)^ 
The transmiss6meter(s) arc located alongside and 
*^>gher than the ccntcriine of the 
runwayCf) officially designated for the rcportihg of 
RVR in dongiine Jransmissions: Gjneraiiy. speaking, 
a "deswfeicd RVR runway'* is any runway which has 
bcciti45$tnimcn«jd tfarismissometer. Along 

with the transmissometer, the FMN-l cdmputcr 
provides you with the nraximum distance, in the 
^^'J^ct^ort of takeoff or landings at which the runway, 
or specified lights or ma rke rs along the riihway, can 
be seen at a height corresponding to the average 
eye-level of the pilot at touchdown. Jn order to 
accu^ratcly report RVR, you should be familiar with 
the opei^ation of the transmissometer and the FMN-l 
computer, . _ _ . z . . 

Trihsmissbnieter (AN/GMQ-ID). The trans- 
missometer operates on theprincipjebfa beam of light 
directed at a light-sensitive photocell: This photocell 
is sensitive to the amount of light that it receives and, 
thcrcfbrc, registers any reduciibh in the amount of this 
j.^4^ht: An obstruction, such as^ tain, fog, or haze 
between the projector and detector reduces the 
arribuhi of light the phbtbccll receives. The percentage 
of redtK^ion (transmissivit Is converted by tables 
into linear visibility v^jucs: 

Operation. The transmissometer(s) arc operated 
cohtihubijsly. At low trahsmissibh readings, less than 
15 percent^ the iraniypii^ometc^^UTcr 
scale feature. Place the transmissometer range switch 
in HIGH rabd<; when transrhissivity is less than j 5 
PL^T^"AiThilactiqn simply rriiiltiplics by five the value 
indicated by the pen: A iO percent value ut LOW range 
bccbmcs a 50 percent value, in HIGH range The 
iinporlahl point about FUG H mode i.s to divide the 
indicated value by five bcfx>re converting a report- 
able runway visibility. Changing the range switch to 
HIGH mode docs not increase the sensitivity of the set 



The sSme amount of projected and detected light 
applies! to cither mode. Your chances for accurately 
riding 4jic low scale values improve with the ex- 
panded scale. 

Wahsmssometer recorder chart. The recorder chart 
roll provides a permahcht record of approach visi- 
^yyV-iI^^i^^^^n^rPLL'S ^du^^^^ honzbhtally for time 
and vertically for transmissivity. A ch^rt roll will last 
for approximately 15 days. You rnust remember to 
c^^angc the chart as necessary to prevent loss of data. 
It is also important to remember jhat thc rcco^ 
chart is driven by an S-d^clock; therefore, you should 
check it bh ybur shift tS insure that it is wound and 
™""k**S-ijf 5[9^K^9PiLJJ*^ chart will not move; 
that causes the pen to overpj^g^ one spot, and you 
will lose important data. £ ' \ 

yjpt^pt^iion of transrhissorrteter recorder chart. 
Each transmissometer recprder chart must display 
the following'cntncs (fig.M-39): ^ 

a. A time check and ditc-timc group at the begin- 
ning and ending of cac^^ roll. 

b. A time check and^date-time group at the actual 
time of each 6-hburly bbscrvatibn, 

c. A lime check and date-time grbup at the begin- 
ning and ending of maintenance shutdowns or other 
periods of inoperation. 

d. A time check and date-time group when, you 
^f^^o^i^J^^ occurring at br within the 
vicinity of^our station. : 

e. Wffen thc chart time differs from the actual lime 
by mbr^p than 5 minutes, note the tirnc bf adjustment 
and enter a new time check tm the chart. 

/ When the chart or any part of the chart is pro- 
vided fbr special studies, an aircraft accident investiga- 
ttoh. <yc.. enter other idchtificatibh as necessary; 
e:g:, station name, runway number, and length of the 
transmissometer baseline. V 

Day and night conversion lahtes. In dcterrriiriing 
RVR from the transmissometer you must be able to 
select the appropriate time for" chanjjing from day to 
night values or vice versa. In general, the day conver- 
sion table values (table should be used in the 
jcvcning until low intensity lights on or near the airiieid 
complex are clearly visible, and the night conversion 
table vujues should be iiscd in the rn()rriihg until these 
lights begin to fade 



.39 



' TABLE-1-9 " 
RVR - TRANSMISSdMEtER CONVERSTJON TABLE FOR A 500-FOOT BASELINE 



NIGHT 



DAY 



RVR - 
Mtra (Ft) 



LS 5 £S 4 ZS 3 'Otlito 



RVR 



LS 5 LS 4 LS 3 Other 



.003 .007 
:010 .022 
.024 .044 



M03 00 iddd- 

---- — — .001 
0300 1000 

— r-rr- .005 
0360 1200 

.013 

0420 1400 ^ 

.02%. .043 .074 

04.90 1600 

0550 1800, 

0610 2000 

0670 2200 

0730 2400 

0790 2600 

0850 2800 

0910 3000 

0970 3200 

1030 3400 

1100 3600 

1160 3800 

1220 4000 

1370 4500 

1520 5000 

1670 5500 

1830 6000 

Pl83d 6000^ 



.067 
.095 
. 124 
.155 
. 186 
.217. 
.247 
.276 



^.108 
. 145 
. 183 
.220 
.257 
.292 
.326 
.358 



-042 
.062 
.085 
. 109 
. 135 
.161 
. 187 
.213 

.239 .'305. ..389 
.263 .331 .417 
.287 .357 .444 
.310 .382 .469 
.349 . 422' .509 
.399 .473 .560 
.444 .517 .603 
.484 .557 .640 
520 .591 .672 



.016 

.03r. 

.065 

.098. 

. 134 

.171 

.20^ 

.242 

.276 

.308 

.338 

.366 

. 393 

.418 

.444 

.4691 

.509# 

.560# 

. 603# 

.64b# 

.6721 



M0300 1000- 

.039 

0300 iOOO 

• -r-d . 084 

03^0 1200' 



,095. 



0420 1400 



— ^ 

0490 


1600 


0550 


1800 


0610 


2000 


0670 


•2^00 


d73d 


2400 


0790 


2600 



0850 2800 
0910 3000 



..373 
.422 
.468 
.509 
547 

--------- .S81 

d97d 3200 _V _ 

ld3d 34dd 

_ : — ^- .640 

•rllOO 3600 

- .665' 
. 689 
.711 
.737 
.759 
.777 
.793 



1160 3800 

1220 4000 

1370 4500 

152d 5000 

1670 5500 

1830 6000 

Pt930 6000-f 



140 .261 
201 .343 
261. .419 
319 .466 
. 501 
. 532 
-S$0 
-584 
. 606 
.626 
.644 
.661 
. 676 
. 68 9 
.711 
.737 
.759 
.777 
.793 



© n n 
. z u u 


- ^ n ft 
• z up 




o ^ b 
. z n a 


•5 O Q 

_ ^ 




.180 


.380 


. 4 


. 4 z o 


- A£.£. 

. 4^ o 


.466 


• 5 0 1 


C A 1- 

- 5 01 




.5 32 


c £ n 
. !3 O 0 


CCA 

.5 60 


• DO 


.59 4 


c n c 
. b Ub 


c n < 


.626 


. 626 


.644 


.644 


.661 


.661 


.676 


.676 


. 68 9 


. 689 


.711 


.711 


.737 


.131 


.759 


.75^ 


.777 


.111 


7 93 


.793 



NOTES : 

1;. _ThiB table is used at locations where airfield minima are published 
in feet. 

2. Before entering this table with transmtaaivity value: 

a- Subtract background illumination. 

' - _ _ ______ 

b. Divide by five if value was obtained while in HIOI! mode. 

3; '^S* *^*^ly"^" _1^^® liqhta are inoperative or other- 

wiao not available {also, see paragraph 6.2. 4e) . . ^ 

*A__^^1|^*'" i-'^®"^ 1J^^«<^ by "i" wore adjusted to accomplish necrAsisAry 
compatibility between respective equationn: 



4^) 



Exmi^ (215): ^ - 

1. Whcn_do you place the tfansmissbmeter switch in 
;HIGH mode? 



a. Time check at be^hriing :of chart roH. Indicate 
RVR for day, LS-5. ^ 



^ ^y_*lJ^^ Jinpprtaht to rerhcmbcr to pcrfonn a 
mathematical function to j^oUr transiriissivity 
reading when the set is operating in HIGH mode? 



b. Time check at 6 hourly bbservatioh. Indicate*" 
RVR for day, tS-5. 



c. Aircraft mishap occurs at 0515: Indicate RVR 
for day, LS-5. 



^' ^^5°^^.^ the trarismissometer chart in figure 1-48 
with the appropriate entries for the foUowirig 
information: 



d: Time check at end of chart roll. Indicate RVR 
for day, tS-5: 




^fj^ jjjl; Wh|it is the RVR.;ft point A in figure i_-40 if the 
iriuumistbmete^^^^^^ HIGH moMdc and ninway 
\ light setting is*5?T - 



21& IndicateJheYcqttfa'ements for the R VR conipater v 
ppmllpiit Um n^uencj, bf current vipNltty rampu« / 
mft^j the j§'Medlm mi&iiillMckfttM 
chedo^ how the readtaf^are dtipiay^, iiid--<icL. 
UniiUtldni of the RVR computer. 

_ Rimjl^ay yisual Ruif e eomputer (AN/F^N-l). 
1» ^ ^ in conjunction with 

tHl^tnn^ from the 

tra$inissomeier receiver (which are proportional 
to visihiiityX-prpvidc the input. Information for the 
computer. The: computer does hot replace, but 
?^PP]???^lf>jhe ^ns^missq by \2S\tig the^rhe 
eiectricai d^, subtracting background illumination, 
and displaying the Wulting runway visual range in 



^J^Mr^s of fcet^ A current visibility yaitie is computed 
every 51 seconds and is displayed on the tKimary 
indicator (fig, i-41). * 
: : Operation, The cpoiputer is turned brf whchcvcr 
t^<e yisibility^^^^ to bc ^ 

miles or less within 3 hours; nise^ may t^tunied 
4f these conditibhs or a local jieed does not exist; 

^ pbtaihihg RVR from the cbitiputer poses ho observa* 
l^il^ P^^M^^^ Jt makes an autoj^aUc background 
check when first turned on. Mantid backgtq^d 
checks can be iakehv whenever ybu tbink It is neces* 
saiy^by^utUhg the l^^^ switch tp Itic 

ON gi>sitig|f^nd releasing. The bi^kpound light wilj 
come o^Md the^ set will make a n$w background 

^*check. The computer stores and uses the last back-. 

JOA'^^ctive runway of*visibility 
sensing device Js . switched, you should take a new 
background check for the hew runway in use. Hbw-- 
<rver, if you do, lem^ 1 minute 

mean is unreliabje for l/ninutes^ ^ ^ i_ _ 

A change in runway light setting may ajgorefider the 
current computer^^^Mhieut value inyaJj^^/TK^oniputer 
il^90^?^yP_?^iilL Jishts. When control 

. tower personnel change the runway light setting the 




'UGHT INTENStTY DETECTOR 



PMiMARY 
INDICATOR 



- SECONDARY^ 




^^iBACKGROUND 
- CHECK 



POWER SWITCH 



Figure l-4(; AN/FMN-I runway visual ritige compuicr; 
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computer automatically indicates the new light setting 
bri the light scttjihg lamp (fig. Ml). The cbmputetias 
# J>8Ji^_^^>0i switch for day arid night settings. This 
sw^ jdo«^ot set the ra^w^a^y^ght jntensi^ it only 
affects thefcompuyngfqnction of the set: Forexample, 
if cbritifcl tower personnel turn up the runway fights to 
yS^^§^^^^"8 ? and it is daytiriic, the light setting lamp 
above tS3 on the computer ^11 illuipjnatc. You must 
then position the light setting switch to tS3 on the day 
scale which will make the computer function identical 
to4h^ runway light scttirig. It will take apprbxiriiatcly 
1 mintitb for the. new 1-minutc readout P^pp^ar [n 
th^Wihdbws of the primary indicator: To insure that 
a change in runway light setting is riot niissed during 
periods of low^vi$ibility, mariy_ weather units have a 
letter of agreement with the control tower personnel: 
The letter states that whcri a change ii made in thic 
?^°^ay light ^^tting the control tower bpcratbr will 
call the weather station to verify that the computer 
is on the same setting/ 

4. ] 



Exercises (216): 

I. What arc the requirements to have the trans- 
missbriieter and cbriiputcr turned bri? 



2. Hqw bfteri is a current visihility value cbmputcd 
on the runway visual range cdrpputcr? 



3. Describe how a manual background check cal^be* 
made. . \ 



4. Where is the current visibility value dispjfayed? 



5. How Iprig does it take the computer to compute 
and indicate a new reading when there is a light 
setting change? 



217. From simtiliiied F_IVlJV-i pHmiiry Jndlciitpr 
t^^fnj^t ^^^A*^!"^ ^^^^ J^y^t ihdicmte the entry to be 
madcin cqiumn 13, and the entry for iooii ind iotif^- 
iliie tAismissibn. 



there are two categories of RVR stations: the 
ribricategbry II station arid category ILstation. There 
is also criteria for the noricalegbry II statibiis that 
report in miles and those that report s feet. For the 
purpose of this discussion we will consider a non- 



category IliStatidn where airfield niiriima arc published 
in feet; ff you are assigned to a category II station, or a 
station that rcpbrts iri milcsi you_ihxiuld_ follow 
rcp<ytihg.i*bcedurcs as outlined in FMH-IB. 

Observamnjil Requirements. To cffcctiycrly 
observe and report RVR, you should be aware of the 
fbllowirig factors: 

• The location bf all RVR equipmerit on the air* 
field and the relationsbip of RVR sensors and 
readouts Lathe runway approaches: 

• The RVR category^ rijirii ma for all R VR equipped 
runways. _____ 

• The active (in-use) runway and current light 
setting. ' 



Touchdown RVR is coded in feet and entered in 
column 13 (as the first entry) when prevailjifcvisibnity 
is 1 mile or less and/or RVR is 6,0!eH>feet oflcss: Enter _ 
tbuchdbwh RVR (when data is available) in column 13"" 
in the following forinat: 
a. Rnn(d)V*.Vr»/r<V's). 

R: Indicator fbr runway^ 

nn: Runway number, y - 

(d):^ Runway number d/Kignator ("R" 

for right, for ftft, and for 
cen^^r). These desigriators arc 
used only at stations that ha\« t^o 
or more parallel runways. 
Iridicatbr that visual range data 
follows. 

The^ouchdown RyR in hundreds 
of feet indicated on the digital dis- 
play bf "the primary indicator, 
A symbol to indicate a, value, 
greater than the highest reportable 
value (i.e. 6;0OG feet) or to 
indicate a value below the lowest 
deportable value^ (i.e. 1,0W feet), 
indicates that data for the In-use 
ruriway is required to be report^, 
but is hot available.^ ' 
Examples of noncategoiy H RVR reported iii 
feetL, _ _ L 

Ruriway 15 RVR is 2,400 feet. 
Runway 15 RVR is greater than 
6,000 feet: 

Runway 15 RVR is less than I, (300 
feet. 



VR: 



VrVr: 



(VS):' 



RVRN0: 



R15VR24 
R15VR60* 

R15VRro~ 



Local and longline transmission df /? reported 
in feet. RVR is disscriiiriatcd Ibcally on the telewriter 
exactly as it is repcj^ in cblumri H (i.e., R15VR45J. 
Poi^ ionghne transmission^mit RVR using the code 
jPorm RVRVrVrjEVsX. Por example, transmit RVR40 
fdlr an entry pf R 18 VR40, and transmit RVRlO-for 
an entry of R18VR10-. 



Exercises (217): 

From the following iliustrations simuiating F-MN-i 
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pnmary indicator readings and runway information, 
give the ihrdrrhatibri required, 
I. Sec figure 1-42; V 
a; Column 13 entry: 



b. Tcje writer transmission entry: 

c. Teletyj>e transmission entry: . 




(IN.OSE RONW^IY 9l5j 

■ ' 23-719 

Figure Ml FMN-f indication (objective 217. exercise I). 



4. Sec figure 1^5: 
a; Colamn i3 entry: 



b. Telewriter transrnission entry: 

c. Teletype transmission entry: _ 




IH.USE RUNWAY 

4 ; _ 



25. 722 



Figufc 1-45. FMN-! iridteatioh (objective X\l\ exercise 4) 



-Sec figure 1-43^ 

a. Column 13 entry: \ 

b/(TeJe>vritcr transmission en^ry: 
c. Teletype transimissidn' entry: . 



5. Sec figure 1-46': 

a. Coiumh 13 entry: 

. b. Telewriter trajwmission^nify:, 
C Teletype transmission entry: - 




(iN.USE RUNWAY »Q9 ) 

V 23-720 



Figure-4-43: FHM-I ir^ication (objeaive 217. exerci!te 2). 



3. Sec figure 1-44:^ 
a: Column 13 entry: 



b. Telewriter transmission entry: 

c. Teletype transmission entry: „ 




(in:use runway 



23:721 



Figure 1-44. FMN-j indication (objective 217. exerciiie 3), 



f t 




fIN.USE RUNWAYxltl^j 



Figure 1-46. FMN-I indicatibri (objective 2! 7, exercise 5), 



218. From simulated data, write the entries for visi- 
and RVR in me tar reports. 



The observational requirements for visibility are 
the same ai those for airways observations (see 
tfbiccuvc 2171, The recording of the bbscryatidri on 
AWS Fbirdfi 10a»hdwcvcr» is different from the record- 
ing on A WS Form 10. - - 
The observation is recorded in columns 4A» 4B» 4C» 
& 4D (AWS Form 10a) in the following manner: 



Col 4A • Enter prevailing yisibilirty in statute miles using report- 

able values (table l-IO), 

Cbl 4B ' Enter prevailing visibLlity in meters using four digits 
(VVVV) from table MO. 

Col 4C^ - Local dissemination ^altie -in Teet. 

Col 4D > Longline dissemination. Enter vajuein meters. 



The value in 4B must always cquat^with value 
in 4A. 
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^ ' ^ TABLE MO 

' REPOR-rWLE VISlBiUTY VALUES (MtXERS AND MILES) 



Statute 

0 

1/lS 
1/8 
3/16 
^i/4 
^5/16 
3/8 
1/2 
* 5/8 
3/4 
7/8 • 

1 1/8 % 
1 1/4 

1 3/8 
1 

1 5/8 
1 3/4 

1 7/8 
2 

2 1/4 
2 1/2 
3 



M a ters 



0000 
'idldb 
OZQd 



0300 



0400 

0500 
06 00 
0800 
1000 
1200 
1400 

igbir 

1800^ 
2000 
2200 
'2400 
2600 
2800 
3000 
3200 
3600 
4000 
4800 



Statute 
Mi lea 

4 

6 

7 > 

9 

1© 
11 
1-2 
13 
14' 
. 15 
2b 

(etc. f in 
5 mile 
increments) 



Meters 

6000 
^ 8000 
9000 
9999 
9999 
9999 
9999^ 
9999 
9999 
9999 
9999 
9999 
9999 
.9999 



Nautical 
Miles ' 

b.b 

0.05 
0.1 
0.15 
b.2 
0.25 
0.3 
0.4 
0.45 
0.5 
0.55 
0.6 
0. 



0.8 



0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 



Metera 
opoo 
oibb 
0200 
0300^ 

bsbo 

0600 
0700 
0800 
0900 

ibbb 

1100 
1300 
1500 
1700 

;8bb ^ 

2000 
i200 
2400 

26bb 

2800 
3000 
3^00 
3400 



Nautical 

1.9i^ 
2.0 
-^.2 

/2.5^ 
2.6 
2.7 
3.0 ■ 
4.0 
4.3 

6.0 

7 
8 
9 
10 
11 
12 
13 
14 
15 
20 

etc. , in 
5 mile 
IncremiBhts ) 



Meters 

3600 

3700 

'--\- 
4000 

45bb 

i700 
800 
5000 

6bob 

7000 
8000 
9000 
9999 
9999 

9999 

: 0 

9999 

9999 

9999 

9999 

9999 

9999 

9999 

9999 

9999 



NOTE: Stations reporting visiMlities in nautica^: 
disseminate the value 0.05 as 'LESS THAN 0.1.' 



les will locally 



J - - ft ■ - - . - - 

Exerdaes (218): . i 3. Sec figMreM^9: 

J Write the entries for visjbUity and a. Col 4A: 



for the folio wing illustrations. b: Col 4B: 

1.. Sec figure 1-47: c. *Cbl4C: 

a. C^ 4A: d. Cdl 40: 

b. C6l 4B: ^ ' 

c. Col 4e: - - - 

d. Col 4D: : 




i SccJigure 1-48: 

a. Cbl 4A: 

b. - Col 4B: 

c: Col 4C: 

* d. Col 4D: 



4. SeeJigure 1-50: 

a. Cbl 4A: 

b. Col 48: 

c; c!ol 4C: 

d. Col 4D: \ 
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CHAPTER2' 



Weafder and Obstruetjons to VIsidh 



TO THIS Pomt^ YOU have j«n how jjUdts and 
foFecuten can use the sky condition and visibility 
entr^ to o^ld: dedsi^ Weather and obsmictio^ 
to vmon oitries on AWS Form 1 0 ait jidt only a con- 
tinuatibh of Uiis discutiion botiare directly related 
to sky ^ndition axkl vttibility. Tbi^Mjgta-^ visiBiBty, 
is determined by the^ty^ of weather or dlMtructibh 
to vision that js praent. By krowin^ the t^ of 
phmbmehoh that is restncting vuibtlity, the forecaster 
cam make a better j>redictib bf the fuhiie visibility. 
The pilot OSes thir ^ame inforixtttibn to determine 
what impacU if any the wauter p heno menon will 
laye on lus aircraft. For ihstahoe, cbrmtly reporting 
J freezing prwripitation iii of utmost cbhcem tb the 
pUbt His aircraft a>dd devdopaer^ynaj^ prob- 
Icms frbm icing because bf thia weather phenomenon. 
Volunie l of tlus jx)u^ you with thehtK^ 

nry knowfedge of the m^eorolq^cal jirbcess^ that 
produce, weather and o^tr^tions. to ^ioit This 
chaj>ta- dis<^^ more specii&lly the way to recbg- 
J^t^ ph<^?binmbh a^ the way tb cbr- 
rectly encode it in your surface woither observation. 



2^1. Stpm Pbakmma ^ _ 

ough thc^lcm '•weather^ is often used in a bbaSl 
seitte, fajobservingit ref|rs speciiiGftlg^ to atmospheric 
phenboieha that arc the^ basis for entry in ioiumn 5 
?f ^WS form 10. This sectibn will cbver storm related 
pti^bnQena ju torw fiinhel clbuds, water- 
spootsrand.thliixi^Tstorms. ^ 

■ . - 

219^ Nam toraadit jr^vIQ Jk^m fci- 
tionii^ anMijnroniiiniiihfi^ catrics 
nqiiirad bfi AWS Fbiin 10. 



I 



Tbriiadbj FioiimI Clbtad, md Watcnpoat. Torna- 
iP)u^l_clbud8, and waterspouts are weather 
phenomena that o«ur in areas whensmterise guilder- 
stbrm activity is possible. HoweVier, dvy may or may \X 
vipt bcxiir in cbnjunctibh with thunderstorms. In any 
^^■?^*Ji?^ '^^^T* fr^^^nijhc same cloud fprm— |he curhu- 
Ibhimbus. This ciood (d^cosi^ inChap^ter 1) spawns 
the frbhtal and airtrUss thundentorms which are 
usually chaiactm by thunder, lightning, strong 
wind gusts, hwivy rain showers, and sbrhetimes hail. 
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Under certain conditions, the potently d«tructive 
^Jl^'Sy prcKliMxd within a oimiilbhimbtis mass is re- 
leased in tte form of a whirling vortex beneath the 
plbud. When the whiriing vortex do« not rcacl^thc 
ground, it is call^ ^ Jimhel cloud; when the vortex, 
^tfajts U^jnne^iue a^ tfemendbus winds, tbuch^ 
the ^und, h is <;aUed aiofTiadb. If the vortex descends 
^ the surfaoe owr water it a caUed a i%m(trspqm. 

The distihguishihg feature of a tornado, funnel 
doud, qr jK^it^pout is .a funncl-shki^ appendage ^ 
that hangs * from the base of fte cloud. Sometimes 
thunderstbnns arc in prbgress at the tSe the funnel 
^^^^D^ Md predpitatipn prevents easy detection 
of the iimnei cloud or tornado. E>e^rulihg bh the 
distahdUrom the4>bint of obser^tion, ftmnel cloud 
or tornadb idehtifi<^^^^ from the obvious to 

the dbubtfuL F^r example, t^ rigged appearance of 
cumulus iractus clouds^ that are frequently ta the 
area during thunderstonxi^ activity, may suggest a 
funnelHihapgxl appendage. Since these clbud elements 
usually diange rapidly in apt^ian^, close ol^rva- 
tiph for a shbrt time usually resolves the question of 
whethCT Or not a funnel actual!)!^ exists. Vbul- judg- 
ment j^o^ onjiUjivaitabte i^^ is the key 
ihpedieht to proper tdentiikation. 
^^^ia ifid Rmiariui for Weather (Cbhiinn 5). To 
^^J^Il \A?TD^o, f\mtKV or waterspout as 
present weather, the pbenomenonmust ndrrnally be 
pcciirring at the station, at the time of o^rvatjon. 
ToJ^osnaidend^i^^ -at the station" the phc- 
nomott mmt be visibk from the pt^rvatibn site. If 
ybu bbterve a tbrruulo, funnel cloud, oj^watenpout 
enter the phmbtnena in cblumn Iwrittwi but iiLfuil; 
i.e., TORNADO, FUNNEL CLOUD, br WATER- 
SPOUT 

&itrto tn Rcitw^^ (Cblimih 13). 

Significant remarks for storm phenomena prbv^ 
added ihformatibh Tor the entries in column 3. Storm 
ph^omeu present a constant threat tb the public 
as weU as to flying opemtions. Your remarks on tor- 
nadic activity alert pilots to its loration. thedircctioh In 
l^ ffibving, and other information that adds tb the 
'^f^^^i^^l^/ Thou diciissibh bf only sig- 

nificant remarks to air traffic conirdllcfs, ybu are 
encburaged to enter any remark that you think Is 
^P^tajionaJ. 

Torfi^t acUviiy in progress at the station. When- 
ever a tornado, funnel cloud, or watcmpoul \% sighted 
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by station personnei enter , in coiamn 13, the descrip- 
tion; distan<^ in nautical miles (if knowhj, location 
with rtsfxct to the statibh or to a wertt-^knbwn pb^^^ 
and diractioji of movement; i.e., TORNADO NE 
MOVG Nj FUNNEL CLOUD 5SW OMA MOVG 
NE. If the initial speciai pbscrvaiidn taken for the 
l^j^nning and/ or Ending of torn was hot 

transmitted . on longtine teletype, include the time of 
begiiihing (B) and/ or ending (E) \vith the most recent 
remark in the next transmitted observationi i.e., 
TORNADO B35 W MOVG E, TORNADO E40 
MOVD NE, FUNNEL - CLOUD B16E19 NW 
DSIPTED. 

Tornadic dcthnty reported by an outside source. 
Tomadic activity reported by 4m qutsi^^ squrcc as' 
having occurred within the past past -hour and has 
hot bwi observwt at the statibh or pSrvidusly re- 
(xmcd, wHl be entered in cbliunh 13. Enter the source 
(or tWeONHRMED), draoiption, IoCTtion,jlirec-- 
tioh of movement, _ahd_timc4GMT5- in hours and 
minutes; i.e., ST ATE^ POLICE TORNADO 15W 
BLV MOVG NE 1608, PILOT FUNNEL CLOUD 
lOSOMA MOVMTUNKN 1630, UNCONFIRMED 
TORNADO 155 W BLV MOVG NJE 1815. 

ep 

Exerdses (219): 

1. What is a whirling voiicx that does not reach the 
ground called? » 



2. What is a wliirling vortex that descends to the sur- 
face, over water, called? 



3. What is a whirling vortex that touches the ground 
called? 



You receive a report from a pilot that he has ^sight ed 
a funnci cloud at 16302, 25 nautical miles south-' 
west of your station (OFF), moving northeast. 
What entries, if any, would you make in colunlns 5 
and 13 of AWS Form 10?, 
a: Column 5 - . 



Form^ 10?_ 

a. GoiUmn 5^ 

b. Cbfiirhh 13 



6. 



Y^ou take a s^edal obseryatip^^ ^^^J^Pl^^^nce 
of a funnel cloud at your station; You sighted the 
funnel cloud southwe$t dt-ydur station at 1630Z; 
recorded the observation, but did hot transmit it 
longiine. At 1635Z\he funnel C^loud was northeast 
of your station and receded back Into the base of 
the mammatus clottd. You take a special observa- 
tion for its ending and transmit it longline. What 
entries, if any, would you make in columns 5 and 
13 AWS Form 10? , * ' 

a. Column 5 . . T • 

b. Column 13 ^ , . 



220. State wheii i thundcrstdnii can be included iii 
the observation ev«i thDa|[h thmidi^r b not heard; and 
from sim^liited_ dbservatiblur the appro- 

priate cbluihh 5 and 13 entries. 



Thunderstonns. Thunderstorm atfjvity, though 
not as serious ^ tornadoes, prcscntsmany hazards 
to flight operations: For observing purposes, a thun- 
dcrstdrm is present and occurring at the station when; 

4' Thunder is first heard. 

b: When hail is failing or li^tning is observed in 
the immediate vicinity of the airfield and the local 
ridisc level prevents ydu frpni hearing the thuhdcr. ' 

Column 5 entry. Whenever a thunderstorm is in 
progress, a sipiificaht entry is required in columi*-^ 
for intensity. You determine the intensity based orl 
the folio Wirt g characteristics observed within the pasti 
15 minutes: 

a. Thunderstorm (T) —wind gust.s tess 50 
knots and hail, if any, less iPian 3/4 inch in diameter 

^/Severe thundcntorni (T*^) " wmd gusts of 
kviois or prater, or hail 1/4 inch r>r;frra//T in (jairneter; 



b. Column 13 .z^ 



At 1749/ you iJikc a specuil observation lor ihr 
.sighting, by you. (>f a tornado At yoUrstiition The 
tornaHt) in west c)f your station and moving towar.d 
the northrast You record observation and 
transmit it by longline tclety|>c. What entries, d 
any. woiikl you niakc^ih C()hirrihs 5 and I ^ »)l AWS 



Column /.? entries Fhc iiitcnsity T or I * is itlso 
entered in coliimh 1 J aloitg with tlie location o\ each 
storm center (witli respect to tlie statHUi) jo iijcjude 
distance in luiutical rniies, \\ kiiown.itnd ihediiection 
toward wincli tlie storrn is moving (or inovf<l), \\ 
krU)wn, S()nic exainples are 



Spkijil ohMTtviiliuii I NW M<)V(j SI (I (111) 
Rr«4)iij .ihirtvalioti \ HV) NW M( )V(i ',j 
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J^^'PpI^. *c ^h^nderstbifjl^ remark without 
the bcjpiraing time irsdicat« jhat the special was riot 
transmitted by Ibngline teletype (FiBI); therefore,. 
J?«f to be scril in the next transmittal pServation: 

tibh'Uikcnforthe begmningmui/ or ending 
^tdrrn activity was noT transmitted on ionglbc teletype* 
* IfS^^JJ^^^ of begirihihg and/ or aiding, or botfi; 

with the most^'r^nt jemark_m Uic next trarisrait ted 
bbjci^atioh When the thunderstorm ends ( 1 5 minuto 
after the ikst occurrence of thunder, hail, or Hghtning) 
^"J?''/^_^'^_T'*L^_^ ^ direction the storm moved. 
Tlicse arc examples: 



^ obJCTvmtion : t ♦ MO VD E 
ReconJ observation: T B37E52 MOVD SE 



Haii (A), Whene^^r thuii^dcrjtiinns^^a^^^ lighthihg 
arc present, hail js very possibic/Largciiail cats ca.u$e. 
exicrisivc damage to aircraft sthjcturai. .Wbcn. you 
P^J^Jl^ ^ yfi^'' A^^^^h you should •ihcludc''the' 
contraction **A*^ for hail- in columfl 5 and a remarkv ; 
in column 13, Hiil is entered in column 13 usojclly' ^ 
[oUo wing your retrilrksxohccrmng lightning, R'cport . 
had rn a sp^lal^ot^ W^rd bbs^rvaud^ 
cvCT it begins or cnds^, and in ail observations takcij\ 
^hile it is occurriiigL fnclude thcaimc of bc^nninjg 
' ^^J^^*" the saiw .criteria 

as^u did for thuriderstotrns arid tornadic acti 

The contraction **A\wiU be entered in column 1.3 
fdUowed by the bcgii>hing jnd/Qr c^^ 
nca»rary,,|nd the cohtiactidit 

ctcr in^inchttJ oi the largest stdnes; i.e., HLSTO 1 /-2,^ - 
AB13E15 HLSTO 3/4. 



The aJxDvc rcrharks arc typical examples of thunder- 
^l^?**?* cndmj' remark! The first cxan^ple shows a 
severe thunderstorm that ended at the" time of the 
transmitted special, no endttig time was netx^ry. 
The second example shpWs a 'thundcrstorTii of short 
^°™^P5 J"L'^i^< sp^^ begin and end the 

thuhdcrstorms were not transmitted via tonglinc 
^ teletype. 

J-^}(b^^^'lf( (^^^ Ligjhtriihg,,thoughhpt consider^ 
as wcajhcr, is associated with thund erst brrris. Thcrc^ 
fore, remarks about the frequency and type of light- 
P'^ovidc useful data to the air traffic coniroilcrs 

arc made with 

or without the- prcscrvcc of audtbic thunder. When a' 
ihuridcrstorm is prcsept, IfgHtnihg remarks arc placed 
alter the asMK:iatcd thuridersibrm remarks in column 
l3. Each lightning rcmark^hou[d contain the fre- 
queQcA', typ^, and thrrctton fromJihc siaiioafdircciion 
need riot be reported when it i.i'mc same aT the ihun- 
deraorm with which it is assoc ifl?t^d^ ITic following 
coniriiciioi. ire used for lightning remarks: 



s <H Nl _ OtxJiiMmnl 

IQI rrt^ucfil 

, _ J'yf >f_ _ 

(. i - < to rifyiirt 

< < f < Uuul i<> j(Ti>uiiii 

< "A i iiHiij (o air ' 

I hr lollbwing rx:inij)lr*i -.how Im)w i hr\r rontr Tit lions 
air USrd as iriiiaiks 

<H HI M < .M W 



^y?*^ 9^ 2^ thunders torm be included in an obt 
sjcrvation even though thunder is not heard? , 



2. Use the following observational data to make ap- 
propriate column 5 and 13 entri« 

A thUndciitdrm is in progress at the station. 
Hail is falling (largest stone is I '/^ inches in diam- 
eter). Frequent Jightning is observed from cloud 
to ground iri the Southeast and occasionafiTghining 

' ^ P'^*^^i/^9ni ?Loud to cloud ovcrfihrad. The 
storm IS overhead" and moving toward the South- 
cast. Your observation was transjniiicd by ionglinc 
teletype. • ; , . ( 

a: toiamn 5 

b. Column 1.1 „ ' 



3. Use the following pbscrvatiohaj data to make .ip- 
P''^P"flte colUjrrin 5 arid 13 enine?i. 

A ihundersiorTTi began at the station at 203()Z. A 
special was taken but hot iran.Hmiitcd by longline 
lelciyjxr. Tliuhder was last heard at liHOZ Hie 
ihandersiorm moved to the cant. There is 
Hional jighining cjoud' to cloud east A iccord 
"ipociul la lakcri a^nd transmit ted by longline telclvpr 
at 20^5Z to end the ihiinder^lorni 

a Ohimn ^ _ ,„ 

b ( 'olunin I ^ ^ :; : 



2 2. Prrcipiiiilrm 

IliiH srition ^ill lovri loriii**; rjia j :u ((•! . irilrniirv. 
iiii<l iiir.isiiirmrni ol pirt ipiiaiion 



221. <ilvrii II Ihl of^liilrinriit^ roiicrriiiin prrripifa- 
llofl, fiiifiir llir prrrlpllalloii foriii drWrilnrd in ^mch. 



_ Ptepipita^ioQ falb_in*mariy fonra. Gclicraliysp«dc-, 
ing the vinous typ<» arp citified mib thi-cc main 
' fomis: Uquid, : 
: tffeittW Pr^^^ and drizzle art t^^ 

l^.cifprira of Bquid prccipitatw^ : 
..ffdm drizzle by the size of the Water droplet (part 
. . i^iST'the spacing between dr^^^lc^^ Ram Septets have . 
^ .a diameter Awxially inch <&i n^n), 

^ whereas dnzsde has a droplet stzc less than 0.02 inch 
^(0:5 -1111111. The drizzle droplet^ are vcr^ close tbgeihc(' 
-Ufd jSt^>ca^^ to l^at wth the air^^c^^ 
'liaily faih fronv low stratui clouds aqd is, frequently 
accompanicibylbw >asibiUAy 
' Freedhf I^^pititfon/ F is 

li^i^'l jl*^ipii^?^P? tlua^alli andTjw 
wi^^thc ground or objectr in flight qr oh the gro,urid. <. 
^Usuaily, freezing precipitatigr^^ is caused by super- 
'■: cooled water part icles> but it [ may occur _whcn the 
• surface is^ cold eriough to frp^c watcr particles that 
are near freezing: When water partidcs_d6 freeze upon 
irhpaict with the ground or objects in flight or on the 
ground,, classify the precipitation as cither freezing 
' ram or freezing drizzie. 

Solid Precipitation^ For observing purpipscs, solid 
precipitation i§ classified into the following forms: 
Ice pellets. 
. • Hail. 

* • Show. / 

• Snow pellets. 
•Snow^ grains. 

• fee crystals. ^ j 

Ice pe1tets,_ Ice pellets arc jyth^j*! trans parent or 
translocenr particles of ice which arc round or irrcgp- 
iar in shape (rarely conical) and Have a diameter of 
0.2 inch (0 5 nirn) 6x Icss. loe pcHeis arc formiSd by two 
different processes. If c<9/irz>ioDa^ prccipitafion (such 
as ram or melted snowflakcsj freezes, the result is a 
iranspa^cnt ICC pellet (formerly called sleet). Snow 
pellets that become encased m a jh in laycr^^^^^ ice arc 
classified as ice pelJets: This occurs when a snow pellet 
begins \ u meit and refrcc/e, or it may occur when snow \ 
pellers come in contact with ^ater droplets while 
falling. In this ca* the waicrllrcc/efK producing_a 
(hm ijafcr oi ice around the snow peliet. This type 
iails as shower Ice pcllcis usually re bound when 
striking hard ground and make a %burid on impact. 

tlail Mail is. distinguished Irom other solid pre- 
dpiiation by Its irregular shape and generally large 
si/c Hail lalLs alinosl exclusively from srrohg con- 
vGCtivc cIoikJv (ciimuUmimbus) which_ are usually 
acc(>mpainc(j hy thuiuleT Sonie tiaiisrones consisr oi 
iilicriuijcly opat^uc and cjcar layers ol icc. which are 
(ormcil by llie strong up arid (lown <lfalts within ijic 
lloiid Oil occasKHi. hallsrones i'lcc/c toRCtlier and 
iaii in irrcj^iilai lumps Wficn haij lalls ai the starioii. 
ypu rutisl (Jclcrriiirir, rhc si/col the largest hiiilstohc 
ihiij is ica<|ijy ayadiible IJad srld<)iii oii^iiis wiien 
suilacr irmperaluirs arc near or b<rlow iicc/mg 

Snn\v Snow is pirnpilalioii ol uc crystals, mostly 
bf.iiictird in lliK lonii ol six-[)oirHrd stiiis At teril- 



pcratuies, higher thaH abdul 21*^ FahF^nhfeit the cn^r * 
tal3 are genci^ly clustered to forrn shbwflakes, * • ' 
' 5noivpe/iSer^. Snow pe^^ i^rc white, bpa^juej^ains J " 
^ round or^sometunes^riiral//.' 
Diameters rah^ Sbrn aBout ©.08 inch (fti^nmlTt^ 
inch (0,5' mrh). Slip w peUcjts arc britUe!^ 
Cfushed.^V^en strike hard^^sui^ce^^ 
aiidjoCten break up. When'boiiditlons<i^ ^8^^* sn^w 
pellets serve as the hudS for bail development. Snow 
pellets fdrtjj cxclxisivcly iri'cbhvcctivc clouds which , 
prbduc* showery precipitation. ' *: / 

Snow g^diris. Snow grains are very small, white, 
opaque graiiis of iCe,. sirnilar in structure to show. 
TTie primaQ^ difference is t^ cics 
racnt and the fairly flat or elongated shape of the 
snpw grains in comparison to snow. yhcv:ji^:no^ 
burst or shatter when they Strike hfrd^rf^es. Show, 
pains usualiy fall in small qpantities^jstly f'rom 
stratus douds and never as showers. 

Tee crystals. Ice crystals arc unttfahch^ - 
of n<!«dlcs, columns, or piatcs.Tbcy are often so tmy 
that they appear to be suspended in the air. Ice crystals 
may fall from a cloud-t)r-froni clear air. The crystals 
are visible mainly when jney glitter in the sunshine 
or other bright light (diOTond dust)._They may^pro- . 
duce a luminous pillar or other optical phenomena; 
Ice crystals (which arc frequently seen in polar rcgicfns) 
occur o^y at very low temperatures in stabje airmasses. 



Exerci„$es (221): 

1. What are the two forms of liquid precipitation? 



2: Define "freezing precipitation/ 



3. Name the precipitation form described by each of 
the following statements. 

(I) Transparent or trahsliicehi particles of ice 

which arc round oi^i^rrcgylay In^hape^Thcy 
usually rcbotind when stnking hard grdurld 
and make a sound oti impact 

^ (2) Very sriiall. white, opaque grains ol ice that 

usually fall in small quantities mostly from 
stratus clouds and never as showers. 

. {?)) Ice crystals, mostly hrahched in the lorm of 

six-pointed stars. • 
. (4) 1 alls from strong convcctivc clouds and oc- 
. casionally Ircc/c logetliLT falling in irregular 
lumps. ; 
<5) Unbranchcd. in ilic lortii ni needles, col- 
umns, or plates 

_ (6) f'orih exclusively ii] coiivocti vc clouds and 

iiridcMlic riglil C(Mlditi()ri.s sci vf the nuclei 
ioi hail development. 
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TABtE 2^1 

estimating intenslty of ^reeipitation (other than drizzle) 
onrate-of-fall basis 





A trace to 0. 10. inch (2.^ mm) pe 
(0.3 mm) in 6 minutes. 


8;^bur; maximum O.Ol 


inch 


Moderate 


Oiii* inch to b;30 inch (2.6 to 7 
0.01 inch (0.3 ram) to 0.03 inch 


nun) per hour; moi^e 
(0.8 mm) in 6 minutes 


than 


Heavy 


More thin^ 6.30 inch f7.6 imn) per 
(0.8 mm) in'-^ minutes. 


hour; more than 0.03 


inch 



222. Idennttl^ Ihe thftit caUeforics of predpitatiofiaifd 
cbs^l the intensity of precipitstidci^ by rate of-MI 
or vi9fl>ility criteria. .^r^' 

^ K^^^^ing the type of pitcipitatibh that is associate^ 
^iow ceilings and visibilities is uhdbubtedly of 
great benefit, to both the pHot airf forester. This 
iJ^^^^nS^^ibn is made even more meaningful when the 
ctairaDter^d intc^ precipitation is added. The 
pilot is very intemted in taiqwing^ the presence of 
rain $hbwers versus Tain^ because rainshowers teUhim 
^xp(*t a ^greater fluctuafibn in visibility aihc lands' 
9^^^ f^*^ Jlie dccisibh bf wheth^ 

thc* prtt:ipitation is shoivery or continuous, light or 
moderate, is deten^ihed by the observer's judgment 
bas«i on exp«riraa5 an^ guideline. 
% Cbaractcr of PncdpitatioiK Pmnpitation character 
<ls 'based upon c^hlishcd criteria: the character of 
pfecipitatibh is divided into three (stegones: 

• Contmuous. 

• Intcrmittcnta; ^ 

• Showery, 

^PA^i^y^iM j)r increases 
br decreases gradually in intensity, if at all. Precijpita- 
?if*n of this character is usually associated with strati- 
' ^ipy^ ^yp^ such as altbstratus, himbbstratiis, 
and stratus. 

btiermittehi. Intermittent precipitation also in- 
crtMscs or d«a^^ in intensity. Rbwevef, 

f*^ ^ ^^?*^^^ in??iiniU^^ must 
stop and start at least once within the hoiir pre<»ding 
the observation. This category of precipitation ts 



usdi with prccipitatibn types jiot classified as showery 
anjt is indicated by a remark in <;blumh 13 (for ex- 
ample, iNTMT R-) _ X ^ 

^Sjftbweo'. Showery* precipitation char^^ ^ 
iapidly, or the shower begins br ends abruptly. Swell- 
ing cumulus and cumulonimbus clouds produce ' / 
showery -precipitation. When showers have, eridcd / 
at the pbscryation site hut arc still in prb^csy n^ear 
^h^il^Aip^k l^lls ^ indicated by cntcring^ an ap- 
propriate remark in column 13 (i.c. RWU E.SW OVR 
MTNS N). _ V 

Ifitmsi^ of Pr^pitatibii. Intensity of prccipitation 
^"i"^!^^ip^J?f precipitatibn falling 

at .the time of observation: Each precipitatidh form 
(with the cxceptibh of hail and ice crystals) is suffixed 
with^ intensity syrnbbL The symbol for light, 
an omission fno sj^boi) fbr moderate, and for 
heavy. Each intensity is defined with respect to the 
typ^ pf precipitatibn bccurnng. 

Determine the intensity of pftcipitatibn fi-bm estab- 
lished standards, such as FMH'I. -These standards 
provide tabfe which can be used to determine intcnsi- 
tus. Tables 2-1 through 2-5 arc reproductions of these 
tables: Note that tabliw 2^1 ahd 2-5 arc used for pre- 
cipitation other than drizzle: fables 2-2 and 2-3 are 
Used for drizzle. Tables 2-1 and 2-3 are also used to 
dgtermine the intcilsity bf shbwfall. To improve your 
J^Smcnt in deteirnining intensity bf ^pcipitation, 
bbseryc the precipitation over a period ot time. Fre^ 
qucntly, the total precipitation (water equivalent) 
for the day is rsqt supported by the intensities that 
the -observer reports during the day. For example, ^ 
suppose an observer carries moderate continuous rain 
interspersed with short periods of light rain for a 
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INTENSITY OF DRIZZLE: SNOW GRAINS. SNOi^PELLETS. OR SMOW 
WITH VISlftlLITY AS 



ight Visibility equal to or greater than 5/8 statute miler 0.55 

nautical milev or IrOOO meters. 

Moderate /visibility- 5/16 to 1/2 statute mile, 0.25;^ to 0,5 nautilkal 
^ ntile-r- or 500 to 900 meters. 

Heivy - Vtaibilitf equal to or l^ss than 1/4 statute mile, 6.2 
^\ \ hautiQal^mile, or 40bjneters. 



NQTE t this^, table to determine intensity whan the regp«ettvtii t^ypa j^f 

precipitation (drizzle r sribw, etc.) is occurring alone. Wheh^ccurrihg 
^A^^ P^her precipitation or an obstruction to vision, estimate intensity 
on -a rate'-of-faii basts; 



6-hour period. At the end of the 6-hour period his 
measurement was only 1 inch. _Sina an intensity of 
*??i^'lJ?J'or an entire 6-hbui^jSeHod should yield 
more than 1 inch (based dn tablejl-l), the intensity 
of moderate carricdTjy this observer was in error: 
Remember that a check of precipitation amounts /or 
a 6-hour period and for the day is a good indication 
of wtether or not you are entering the correct in- 
tensiti^. 

_ Whenever more than one form of precipitation is 
occurring sinililtMeously^ fables 2- 1 and 2-3 pro vide 
the guide for determining intensity, provided that 
you give proper consideration to the relative propor- 
yp"' 9i^^^ ^ype of precipitatiori. If your station does 
not have a recording or totalling page, but has a 
standard rain_gagc, use: 

a. Table 2-3 for drizzle or snow not occurring simu- 
taneousJy. 

b, table 2-5 for rain. 

<^ Table 2-2 when drizzle occurs with obstructions 
to vision, iuch as fog. 

et Table 2-1 and your experienoe when snow occurs 
with obstructions to vision. 

ExercBcs (222): . 

1. What are the three categories of precipitation? 



2. What category of precipitation is usually associ- 
ated with stratiform cloud types? 

3. Swelling curnulus and cumulonimbus clouds pro- 
duce what category of precipitation? ^ 



4. What is the category, of precipitation that stops 
and starts at least once within the hour preceding 
the observation? * 



5. What precipitation category changes intensity 
rapidly or begins and ends abruptly? 



6. Using tables 2-1 through 2-5, clarify the intensity 
of precipitation dwcribcd by each of the following 
statements. 

(1) Drizzle^is falling at the rate of more than .01 
inch per hour. 



TABLE 2-4 
ESTIMATING THE INTENSITY OF ICE^PEttETS 

Light Few p«ii«ta failing with little, if any, accumulation. 

Moderate Slow acctDnuiation. 
Hea>^ Rapid accumulation. 
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TABtE 2-5 
ESTIMATING THE INTENSITY OF RAIN 



A, 



Light 



Moderate 



H*avf 



A trace or niore up to a condition i?? which- ihdiy 
are easily seen? 'slight spray is observed^over pavements? 
puddles fdrtn slowly^ liound on the rod flange is from a sldw"^ 
pattering to a gent^e^^swishing ? steady small, streams may flow 
in guttiirs and downspouts. 

Individual^rops are not clearly identifiable^ spray is 
observable just above pavements and dther hard surfaces, 
puddles form rapidlyi doi^8pouts_on_buildings__are^^r^ 1/4 
to 1/2 full? sound on thb roof ranges from a swishing sound 
to a gentle roar. 

Rain seemingly falls in sheets? individual drops are^not 
identifiable; heavy spray to a height of several incnes is 
observed over hard surfaces? > downspouts run more than 1/2 
fullj^ visibility is greatly reduced? sound pn the roof 
resembles the roll of drams or a distant roar. 



NOTE I The following guide provides a simplified outline of the above 
descriptions as ah aid in readily estimating intensity. 



Light 

Moderate 

Heavy 



INDIVIDUAL DROPS 



Easily seen. 

Ndt easily seen. 

Not identifiable. 
Rain in sheets. 



SPRAY OVER 
HARD SURFACES 



Hardly any. 

Ndticeable . 

Heavy, to_ a height 
of several inches 



PUDDLES 



Form slowly.— 
Fdrm rapidly. 
Form very rapidly. 



(2) Snow is Falling. There is no obstructions to 
vision present. The prevailing visibility is 1 / 4 
: statute mile. 



223. State the procedures for measiirinf liquid and 
spUd pr^PPMt^P'UJ^^ Q'Pj^'iuntilated date, indicate 
the water equivdent of precipitation. 



1 




(3) A slow accumulation of ice pellets is failing. 



(4) Rain is failing: Scattered drops do not com- 
pletely wet an exposed surface and puddles 
arc forming slowly. 



(5) Snow is falling and fog is present. The rate- 
of-fall of the snow is :04 inch in 6 minutes: 



(6j Drizzle is failing and there is no obstruction 
to vision present. The prevailing visibility 
is 1 statute mile. 



Precjpitatjoti M^i«irefnent. As stated jn another 
volume^f this course, you are required to mSke some 
climatolbgical espies on AWS Form 10. The columns 
for the measurement of liquid and solid precipitation 
are 44-45, Synoptic Data, and 68-70, Summary of 
the Day Data. In another volume of this course you 
were given the requirements for maldng measurement 
entries in the^ columns. Here wirwii explain how 
to take' the:^ measurements. 

Precipitatioh gage. The standard rain gage (fig. 2- 1 ) 
in ua: at Air Weather Service detachments is a very 
simple collation device that collects precip[tation 
for measurement whether it fails in liquid or solid 
rorm. Despite certain limitations of collection under 
&^^y 9J_bjgh_ wind cdhdjtions, the gage provides a 
fairly representative measurement of the amount of 
precipitation that falls between specified periods 
of time. 

In figure 2-1, the measuring tubc_(A)_is held in an 
upright 4)Osition within the overflow can (B) by 4 
sleeve (C) that is attached to the collector-funnel unit 
(D,). The coliectbr-fuhhel unit directs the precipitation 
into the measuring tube beneath it. Another jleeve 
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n^li^^rjhc mouth of can arid holds the 

funnel tn place: When the measuring tube is com- 
pletely filled, the liquid in it represents 2 inches of 
liquid precipitation. 





To measure the amount of liquid |?£eci^»atidri in 
the measuring tube, insert, the dry stickifffo the tube: 
Withdraw the stick a 2 or 3 seconds and read the 
precipimtion depth to thej^earej? .0/ of an inch at 
the upper limit of the wet portion of the stick. After 
measuring arid rccbrdirig the amount, be sure to empty 
^^^^M^ ^^forc rcasstfmblirig it. If you do riot empty 
the tube, the next period of rneasurement will be er- 
roneous. If the measuring tube is filled to tHe brimj 
^^DP^y J^c contents (2 inches). Then measure the - 
amount^ in the overflow can, if any, by pouring it iritio 
thctube. This excessL if any, plus the orfginal 2]a^s 
of liquid iri the tube, \s the total precipitation amount 
f'^r^^^^ P^sen^atibri pericki. 

Z^*^?^^'^*!"^ j^/ solid 
precipitation is expected, remove the collector-funnel 
Unit arid the measuring tube from the overflow can.- 
?l"cc you are interested in determiriing water equiva- 
lcrits_of solid precipitation, melt the contents of the 
overflow can before measuring the fallen amount. 
JO-^^-^^*^' P^"^ ^ J^^osured amount of warm water 
into the cari and then pqur the resulting liquid into 
the measuring tube: After measuring thejdtal liquid, 
reriiember io subtract the amouni_of warm water used 
^o__"^elt the solid prccipitatidn. The difference is the 
^^'^.L^SS^*^^'?"^ P^^^ _prccipitatibri. During 

5npwrfSll accompanied by strong or gusty winds, the 
ariiourit of fall collected in the overflow container 
n^^y DPi represent actual sriowfall. If Axoi think the 
^1" S^?^ collection is not representative, disregard 
the catch and obtain, if possible, water equivalent by ' 
riiearis of core sampling in accordance with Chapter 7 
of FMH-IB. ^ 

If this procedure is not possible you can estimate' 
the water equivSlent, To estimate water eqiiivalerit 
of sdlicl fbrnis brprecipitatibri, first obtain a measure- 

^^^} of;^^*^ A'^^ to iti 

water equivalent on the basis of a 1:10 ratio (brother 
ratib if known to be representatke for the station). 
f^9'",^xample, if l"6 inches of snow^^as fallen, the water 
equivalent is approximately .16 irich (i.e., 1.6 divided 
by 10 = .16 by using the 1:10 ratio). 



Figure 2-1. Rain gage. 



Exercises (223): ^J^ 
1. What is, the procedure for measuring liquid pre- 
cipitation? 



2. What is the necessary procedure to prepare for 
the measurement of sblid precipitation.' 



Measurement of liquid precipitatioh. Liquid pre- 
^iP^^^J^^PlQ measured by a 24^irich measuririg stick 
that is graduated in hundredths of an^inch and labeled 
every tenth of an inch. The stick is made of redwood, 
which has a very slow absorptiori rate. The stick turns 
very dark when it is wet, making it easy to read. 



^' the procedure for measuring the water 

equivalent of snow using the rain gage? 



EKLC 



The measuring tube^of therain pge is full of liquid 
precipitation. You poxxr but the contents ahd find 
there is some more precipitatibh in the bveflow can. 
yp^LP9H^iM^ ^^to the mc^urihg tube arid measure 
an additiomd :i of an inch of precipitation; The 
total measurement for the period is inches. 



Snow is forecast and you remove the 
raUectqr-funnci and^m the rain 

gage, it bqpnsjo snow^At the time you have to 
measure for the water equivalent of the snowfall 
youpqur 1 iroli of frnrn wtcr into the b veiflbw can 
to meh^e show. You ppurthe ramlting liquid into 
the measuring tube and measure 1:15 indies of 
liquid predpitatibn. The total measurement of 
water equivalent for the period «« ' an inch. 



collection of a snowfall is not representative. You 
cannot take a core sample. Yba determine 2L2 
i^*^hcs of show has fallen. You estimate .t4ie water 
equivalent ona 1:5 ratio. The total vmter equivalent 
for the period is ^^^^ of an inch. 



223a {191 — for t^oipiitcr answer key and feedback 
.^^fmnce oi^^ indkite the 

appropriate additive data entries for predpHatloit. 

Rccbrdihf PrecipHitibn in Cblumh 13. There are 

predpitation amounts in colunm 13 of AWS Form 10. 

SiX'hourprec^kation.T)^t amount of predpitatibn 
(or water equivalent) in the past 6 hours is entered as 
^jlR** of jhc appF^ and hundredths of 

inches. Encode a trace as "I^O.** Chnit RR when no 
prmpitaubh has bonuTed. When the ambunt of 
Pn^^itaJ^h is I inch or mbre, enter the tdiths and 
faundredthn a^_RR^4a^ c^ter in^^un laniSta^_the 
number bf whole ^ches. For example, 2:53 inches is 
ditdTdlas app53 TWO. 

bUp is nepottal at 
statiom transmitting scheduled aviation observations 
on ^^line Teletype or COMEDS. It is bmitted if 
tll^Whb th|m a d^ace (less than JS inch) of snow 
on the ground at the time of <3teer^tion. When jnore 
than a trace ^ snbw is i3n the_grDtind,^ encode and 
rtfNbrt the mow depth in the 1200 GMT bbservatidn at 
Aadoss taldngN^ttltifed olwefvatidni at that ^e. 
Encode and report the snow depth m the 0000, 0600; 
and 1 800 GMT bbservatibns wheti more than a tnux bf 
^^^L ^L _bn ^ _^txl jp^re than a trace of 

precipitation (water eqmvalc^)Jm o c^ied within 
the past 6-&our period. Encckle Uie t 
bf^snbw depth as '^spsp.*' Indtide a 90499 group fbr 
ndi 100 incbet bf now. For example, 3 inches of snow 



is encoded as 90403^99 inches is eiic^ 90499, 100 
a encod^ as 90499 90400, 2 1 9 inches is encoded 
as^99 90499 90419 

THere_ are special requirements for bvenea stations 
CC^NUS stations operating less than 24 hours per 
day. ehectFMH-lB for these requirements: 

Twenty-four hour precijpitatfoh (IRiaRiaR iaRia)^ 
S?9"P_ "5 _ reiw>rted at sta^^ trahsmittihg 
scheduled aviation olwerrotions qti longline teletype of 
COMEDS. It is nbrmaHy emitted if no more than a 
trace bf precipitatibh (water equivalent) has fallen in 

J^J^ckling 24 h^ more than a trace of 
precipioitioji (water equivalent) has fallezijn the past 
24 hours, jmcode_and report the 24-hbiur predpitatibn 
at 1200 GMT. Encode the tens, units, tenths, and 
hundnxiths of__inchci (water equi^ent) for 
R24R24R24R24^ For example, encode .12 inch as 20012, 
aikl encode 2.53 ihch^ as 2D253. If more than a trace bf 
gtccipitatibh has occurred and the amount caiihbt be 
dctcnnin^r encode 2////: ^ 

There are special requirements for some oversea 
stations and stations not operating 24 hours per day. 
Check FMH-IB for these requirements. 
_ _ . 

Exerc&M (223a): 

1 . indicate the appRR entries for the following 6-hour 
precipitation (water equivalent) m^urements: 

a. Trace. 



b. . 12 inch. 



c. 2.03 inches. 



2. Indicate the apprbpriate snow depth entry iii 
colimin 13 for <Sich of the foilowing: 

a. There are 5 iiK;hes of snow on the ground at 1 200 
GMT. 



b. There arc 9 inches of snow oil the groimd at 1 800 
GMT and a trace of precipitation has occurred 
in the past 6 hours. 



c. Thm are 112 inches of snow bh the grbuhd at 
9P?P PMT»_??<* J_i?ch of prcdpitatidnj water 
equivalent) has faBen in the past 6 hours. 



12G 



ERIC 



, ' _ . ____ % 

3. Indicate the appropriate entry in coium^ 13 for 
¥ 24-h6ur precipitation for the following water 
eqiHvatenijneasurenients:* 



' a. 'Trace. 




c. 10.02 inches. 



2-3. Otalni^ns to Vitton 

__PI>st5"<?ions_tb vision includes all other types oV 
atmospheric phenomena not considered •'w^tte 
Since visibili^ is affected by obstruction to vision 
. ph<mbnieiiiii the forecaster studio reports of thiKe 
ot^tfuctio^'at lus_stauqn_ as wcli^^^ 
surroundinji'itations. This data and this Imowledge of 
the nunrori^lpgical factors that influence change to 
o^truc^ons to yisio^ art eittremely important aids in 
flight operations and scheduling. 

124. Listvitlie five hydrdmgcora aiid the five 
yj^Miete^^ and froiii given dtscriptibhs^ name the . 
specific obstruction to vision, i ' 

All bbsthictibhs tb vision are classifl^ as either a 
hydqmctcor or lithometeor. They are not entered in 
column 5 of AWS Form 10 unless they restrict 
visibility of Jess than 7 mi'/lpj^Hq^cvcr^ those that you 
think are bperatibhally significant shbilld be eiitered as 
remarks Jn column ji I? remarks are 

encouraged. Remember that when obstructions to 
Hfisibii cbver 0. 1 or more of the sky, they are considered 

* as sky covw (-X or X^^ 

. Hydrometcorcs. Hydrometeors are atmospheric 
phehomenM that consist of liquid or solid water 
particles. When these particles are falling, thi^ are 
called precipitation. When they are si£spended m the 
atmtSsphert, they are caBed obstructions to vision. For 
bbserviiig purposes, there arc five hydr^ometeors that 
are considered obstructions to vision: 

• Fog. 

• Qround fog. 

• Blbwing shbw. 

• I<5e fog. 

• Blowing spray. 



^1 ^11 suspcnsibn*^^^^ 
the atr, reducing horizontal visibility at the eartii*s 
' surface. Fog is distinguished from bthejr obstructions 
to vision by its dampness and grey appearance. Usually 
fog dora not form or exist when the dinerence between 
the temperaiure jand dewpoint b greater than 4^ 
Fahrenheit (2° Celsius}; however, it should be reported 
whenever it is observed. When temperatures are 
freezing, the difference may exceed 4° Fahrenheit. 
Heavy fog sometimi» product rime or. glaze ice oh 
cold, exposed b^ects. TP be entered in column 5 fog 
must have a vertirai depth of 39 feet or more. 

__^^PJ^^fPS* Ground fbft bn the other hand, is fog 
that extpnds to a depth of fe/s /Aim 20 feet. UrU 
have some way of measuring the depth, such ais known 
heights of buUdihgs or towers on the base, it will be 
very difficult to judge, the ^epth of the fog. When in 
doubt encode it as fog. 

^ j5fowl>tf iHoH'. Blowing sjuiw exists when the wind 
blows snow to moderate or great heights. Blowing 
show is clbsey related td: dating snow; the rhain 
difference is that ptowTnji snow restricts ybibility^ (6 
miles or i^) and the sky may become obscured when 
the particles are raised to great heights. Drifting snow 
dees nbt reduce visibility below 7 nyles at eye Ibyel, 
Therefore^rifting snow is not entered in column S of 
AWS Form 16. 

Tee fog. Ice fog is a rare form of fog, because it 
usually forms at temperatures bclbw— 20** Fahi^iiheit 
(—30° Cjebius). Ice fog does produce rime or glaze 
dh cold objects. It consists i3f elements very similar to 
\ ice crystals except that ice fog particles arc suspended 
Wl^*!® ?^*??^*l*??vlc«^^^^ 

are similar to those produced by ice crystals, such as 
halb phenomena, luminous vertical columns, or as 
^^l9 _ IL^enome vertical cbltimns, br 

sparkling effect loc fog can fojin at temperature and 
dewpbint differences of 8° Fahrenheit (4.5^ Celsius) er 
mbre. 

Blowing spray. Blbwing spray is repoitoi only ^t sea 
^^^A?'VL^''\stations nirar largr bcnlics bf To be 
reported, the spray, which is water droplets that are 
blbwn frbih the water by the wind, must restrict the 
visibUity at eye Icvd (6 feet oh shbre, 33 feet at sea) tb $ 
miles or Ins. Unlas you are ^signai to a station near a 
laiigc body of water, you wilj never have to report this 
obstructibh tb vision in your observation. 

Lithoiiieteors. All obstructions tb vision that dp not 
have a water composition (hydrommeteor) and are 



not clarified M _**^cathe^ called lithdmctebrs. 
Thcy^re classified into five separate types as follows: 

• Dust. 

• Browing dust, 

• Blowing sand. 

• Haze. 

• Smoke. 

pa^ pvist ^iintly divided earthy rm that is 
uniformly distributed In the atm^phere. You aam 
distinguish it from other lithometcors by the tan or 
peyjinjp that it^>^ to distant ol^ccts. When dust 
is present, the sun's disk w pafe and colortess or has a 
yeMw ^rrge through the dust 

Btqwmg dust. Bibwihg dust is dust that the wind 
picks up from the surface w blows about in clbuds 
or sheets. To be classified as blowing dust^it must 
restrict hbrizohtal visibility to less than 7 miles, in 
^y^tion j)b»:rvatidns the fblldwihg are alsb reported 
as blowing dust: 

: a. Duststorm — same as hlowmg dust except visi- 
bility is reduced td less than S/8 mile but not than 

5/16 mile. . 

& Severe duststorm— same as blowing dust ex<S5pt 
visibility is reduced to less than 5/16 mile. 

Bhwirtg smd^ Blowing ssmd is rcportj^ the 
wind picfa up sand frum the surface and btows i^about 
in clbud^ or sheets. To be classified as blowing sand, 
iA^^ust Hstri<n bdmdhtal visibility td less than 7 miles, 
in aviation observations the- following are also re^ 
ported as blowing sand: 

a. Sandstdnn^^^-same as bibwihg sand cxoept hori- 
zontal visibility is reduced td Tess^thah 5/8 mile but 
not less thm 5/ 16 mile. ' _ _^ _ _ 

6. Severe sandstbrm—jsame as bib w^g^^ 
hdrizdiital visibility is reduced td less than 5/ 16 mile. 

Haze. Haze is a suspension in the air of extremeiy 
small, dry particles, such as salt, dust, or pbUch. Tficy 
^^ibjc to the naked ($e and sufficiently niuner- 
ous to give die air an opafescent^appt^mncs^ In spite 
of the Ghen^ of haze particles, haze restricts visi- 
bility. Over tl^ lahi^pape, haze rambles a 4ihiibrm 
vcU^ that suWiKS jl?e^^ colois^ stich as^t^ 
trees along the horizon. When viewed against a dark 
backgroudki, stich as a mbuhtain, ha^ product a 
bhiish tiiige. It <iaUs^a dir^ yellow or brahge tinge 
s^nst a_ bright backgrotu^,ju^^ as the stin, cloiids 
on the horizon, or snowcapp^ mountain p^ks. 
When the sun is well abbye the horizon, its lightsome- 
tinies bas a {Mxuliar silvery tiiige becaiis^df haze. 
These color effects_ distinguish haze fro 
even when the thickness of haze approaches that of . 
thiii fdg. 

_ ^^*^_Sfflokc common dbstructidh to 

vision n^n- large cities and imiustrial ar«B. It cpnsis^ 
of flne asb particles produiixd by combustion. When 
tiiediskd/thesimM viewed thrpugh smdke Siisimnse 
or sunset, it appears very red. When the sun is above 
the horizon, it may have an orange tinge. Evenfy dis- 



Ml 

tribiited smoke from distant sources generally has a 
light ^jrish dr bluish appearance. A transition, to 
ha^may occur when smoke particles have ti^avelcd 
^A<listah(^; for example, 25 to 100 miles or more, 
an^wheii the larger particles have settled out and the 
I'^^^^i^JpaJlicJcs hayc become widely scattered 
through the atmosphere: 



Exercises (224): 1 

1. List the five hydrometeors: 



2. List the five lithometeors: 



3. Classify the specific hydrometeor or iithometeor 
descritRul in each of the foUbwing statements: 
a. Water droplets are suspended in the air to a 
depth of 40 feet. 



. b. Loose snow is blown by the wind to a height 
of 4 feet. 



- c. Loose sand is bldwn by the wind and restricts 
visibility to 3 miles. 



. d. The disk ef the sun appeaj^ very red at sun- 
rise and the visibility i^^4^ies dije to a sus- 
pension of particleis in th ~ 
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225. From simiA^ed oteervatiotial data, indica^ tfte 
e^ti^ for coiamns 4, 5, and 13 (of ^WS Form 10) 
td bichide apprdpriatei'cs^^ for vbibiliity, weather, 
and obstnfctidhi to viddii in airways code. 



Order (tf Ehtlis^fcNr Weatim- ud OlnlRfradiis to 
Virion (C^amn;^^^^ dbstnic- 
tions to vision £ffe present at the time of the pbs^a- 
'tidn, ydu must enter the appropriate weather Jymbol 
ai^ ititfnsi^ in <^lui^ AWS Form 10. The cor- 
rect order q( entry is this: 

a. TORNADO. FUNNEL eLOUD, or WATER 
'SPOUT. 

b. Thunderstorm. 

c. Liquid precipitauon, in order of decreasing 
intensi^. 

Freezing precipitation, in ordch-df; decreasing 
intensity. ^ j. 
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Solid precipitation, in order of decreasing in- 
tensity. 

/ Obstructions to vis^n, in order of decreasing 
prcxlcMninance, if disoeniible.- 



Tabic 2-6 shows the weather and bbstmctibh to 
vision symbols that ait used in column 5. Remember, 
to eni^r qtetructions to visiqri^you must have a^pnt- 
vailmg visibility (column 4 entry) of less than 7 mi7ey. 
If the visibility is reduced to 1^ than 7 miles by ob- 
^^^^^2 i^^^Pi^^f^ not at the station, re{K>rt the 
phenomena in remarks (column 13): As indicated in 



^bJfe 2-6, tdrnaiq, f^ PL<)ud, and wat^^ 
afways spelled out in ftilt Thjs permits ready idcntifi- 
cation of these severe weather phenomena.. If there is 
space in cplumn 5 for a oiM-linc entry, 
use as marQT linra as necrasary and start subsequent 

oi»ervatiohs on the next line. • 

Entria ind'teriilu^ 
to Vi^nJCoiiuiin 13). Signiflc^t remarks for wgathcr 
and obstructions to vision-provide added information 
for the entries in cplumn 5. We have discussed entries 
and retnarks for stortn phenomena in bbj^tiyes 219 
and. 220. In this section we will discuss other remarks. 



TABLE 2-6 

SYMBOLS FOR WEAtHER AND OBSTRUCtldNS TO VISION AND 
ORDER OF ENTRY FOR COtUMN 5 



WEATHER 



Tornadic Activity 



Sevej^ Thunderstorm 
ThuSider s term 

Drizzle 
Rairi 

Rain Showers 

Freezing Drizzle 
Freezing ilain 



TORNADO 
HKTEBSPbUT _ 

FUNNEL CLOUD 

t 

T 

L 
R 
RW 

ZL • 

ZR 



Hail _ 
Ice Crystals 
Ice Pellets 
Ice Pellet Showers 
Snow . 
Snow Grains- - 
Snow Pellets 
Snow Showers 



A 

IC 
IP 
IPW 

s 

SG 
SP 
SW 



OBSTRUCTIONS TO VISION 



Fog 

Ground Fog 

lei Tpg 

Blowing Snow 
Blowing Spray 



F 

GF 

IF 

BS 

BY 



Haze 
Smoke' 
Dust » 

Blowing Dust 
Blowing Sand 



H 
K 
D 

BD 
BN 



NOTES : 

T 



Combinations of these symbols are ehte.red in the following order; 
a. TORNADO, FUNNEL CLOUD, or WATERSPOUT 
Thunderstorm 

Liquid precipitation, in order of decreasing intensity 

_ _ ^. . . _ ... ._ . 

Freezing precipitation, in' order of decreasing intensity 

Frozen precipitation, in order of decreasing intensity 



b. 
c. 
d. 
e, 
f . 



Obstriictions to vision, in order of decreasing predominance, if 
discernible 



2 . _ pbstiTLictiohs tb yisibh aM in.C^omh^:^ only when the prevail ihg 

visibility is less than 7 miles and the obstruiction to vision is occurring at 
the station. if the visd^dility is reduced to less than 7 miles by obscuring 
phenomena not at the sta*ti6n, report the phenomena in Remarks, Note that 
intensity- ^ymbols are not u|5ed wath obistr uctions to vision. 
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The following guidelines apply to ap cdlumh 13 re- 
marks as well as those for weather and obstructions 
to vision: 

a. Use accepted weather cdntractibhs whenever 
possible. 

ft. Spell out remarks that may be misinterpreted 
for other data (SW— Is this southwest or snow 
showers?). 

c. Eht^r dirKtions.i)f phenomena, using 16 points 
of the oompaMH(N, NE, 

Enter a d^h between t^^ when the 

phenomenajcxtendsfonrone point of the horizon to 
anotter (P^E^E or N-NE). 

Ento additional dir^ in a clock-' 

wise direction when the phenomena exceeds a 90° 
portion of the horizon circle (ISTW-NE-E or N-E-SSEJ. 

^Enter distances to phenoinena in nautical miies 
When known and appropriate. Enter all time refcretx^ 
in GMT. ; ) 



Signifl^t RltiariujCbliu^ Tabulated 
below are otecrved SemenCrand conditions that 
require retiptrks, the guideline for their entry, and 
some exalhples of typical entries: 



pf^ciprtatipn yaiy- Enttf type and incensiiy 

in intensity (frofc oolunai 5), OCNL^ 

daring period of andl^vpe aiyl intensity to 

dlMefv^ibh. whicrr^vaHcd. 



Shallow ground 
fog. 



Drifting snow. 



When Yhe ground fog 
dcptHHs las than 6 feet. 
Enter shallow ground fog 

dcpyi in j«t^ i_ 

When snow is drifting and 
does not restrict the sevur 
biUty at eye level (6 feet 
^*>9^J^* swfacc). Omit 
i£ .^lowing snow (BSj is 
reported. 



^e^Jcal Ensrv 
R- QNet:Y 
SW OCNLY SW- 



SHLWGFDEP4 



DRFTG SfitA*:, 



Dustdcvib. Enter dust devils followed DUST DEVILS 

by direction from station. SW 



dbacuring phe- 
nomena at a dis* 
tanoe from and not 
at the station. 



Enter type, descHption. 
and dinctibh from station. 



F BANK N-E-S 



Incime in snow Average snow depth iii- SNOINCR 2 
depth: CTwes by 1 inch or more 

during past. hour. 

Fog dissipating or Self-expianatory F DISIPTG or 

incTjcasing: ' F INCRG 



Sihoke drifting 
over field. 



Self-explanatory 



K DRFTGOVR 
FLD 



Exercise (225): 
1. From the following simulated observational date 
what entries, if any, arc made 
in columns 4, 5v and 13 of AWS Form 10 for visi- 



ill 



weather, and obstructions to vision, and 
remarks? 

a. Thcrc^is a GB 10 miles ndfth%st of the station 
and moving ^ward the rast,NA few peals of 
thuhdeFare^heard and occasional fbsh« of in- 
?|oud lightning are seen to the n^heast. Rain- 
showers arc falUiig from Uic CB l^^^ not at the 
station, and the prevailing visibility is 8 miles. 
(1) Column 4 



(2) Column 5 



(3) Column 13 




b. Light show is falling.^ Surface winds are picking 
?PAh^ iStiqw from the ^ to a height above 
6 feet and the prevailing visibility is I milc.*^ 
Visibility to the north is 3/4 mile and to' the 
west is 1/2 mile. 
(1) Coluiin 4 



(2) Column 5 



(3) Column 13 



Moderate ^now and light freezing rain arc fall- 
ing. Fog is present and obscuring 1/10 of the 
sky^The prevailing visibility is 0 miles andLthc 
visibility _ to the northeast is 1/16 mile. The 
primary indicator of the FMN-1 indieatcs a 
runway visibility of 1200 feet on runway 25 
(1) Column 4 



(2) Column 5 



(3) Column 13 



^- P^^J J5J5^A"8 f^^^ high, gusty surface 
winds. Prevailing visibility is 4 miles. The con- 
trol tower reports a visibility of 6 miles. 
(1) Column 4 



5^ 



TABLE 2-7 
METAR PRESENT WEAtHERpSE 1) 



SMOK! 



im:)- 



OOIT 



m 



_ ^ 

IIOVWCSAMD 



PUSTDiVICt 



^0 



MM 



i IMMM tU Mi iMHt riMM III fNI 



PATCNII 



mi 
iiMia. 



CONTINUOUS 



THUNDfMTOAMlur 
NOMeClPlTATION 



m 



f UNNEl CLOUD. 
lATWJPOUT 
{im'kOO), ETC. 



lAM 



iliiiA 



SNOI 



miiN 



^amanoinoi 

MIXlDOftlCe 

rcueTkirNO 



frkiiincdrizzu 

^^ni' 



RAIN- 



imsr 



MOi||ll^ iNOi 
ilAINANOIKOV 

Miii 



IHOVHIOFNAII. 
tNOVmtl1I.M 

ICimijT}.ii^_y 



MCI NT THUKpEi 

RECENT mc\n 



MIL 



UINTTON»ilATi 



DfCUAUO 



iNOVNNOCNANGE 



m 



ifOUNiX^" 



JttJQL 



DECREASED 



iHOVN 
_N0 CHANGE 



1 



muNOft 

_INCREWED 

(UH- 



IICHT TO 
iiOOERATE 



mm 



HEAVr- 



LIQHTOr 
NOOEKATE 



HEAVV 



pooMiciroo 



_.JATCHU..- 
m4 0$f*t Mm III 

{JCM 



..mcm--- 



UCMTMiiil 



UY VtUILE 



UT OlSCURED 



Hi VISIIIE 



ISL 



IKY OIICUREO 



MMNORUCOiiTINCKER 



UY VtSlilE 



tXYOItCURED 

Vfli 



SKY VllieLE 



IKY OBSCURED 



DtlXIttAHaRAINWXip 



MTERMITTENT 



8£' 



contmuou^ 



mteimjttent 



CONTMOOUS 

f»z.-. 



MilL 



intermittent 

iSfitlz 



CONTINUOUS 



LIGHT 



sir ' 



mi 



MODCRATE 
OR HEAVY 

(fzbzMrzbzti 

RUFZOZ 



LICHT 
A-DZ^) 



nodcrate 

OR HEAVY 



(RAPZ-MOZMA), 

m ^ 



_UHL 



WUnUTTMI 

& ■ 



CONTINUOUS 



INTimilTTtNT 

1 



CONTINUOUS 



TIIIBIBflffiff 



jiymwwBiiii 



INTERMITTINT 
& 



CONTINUOUS 



llGNr 



m 



MOOIIATI 
OR HEAVY 

JJpjfZRAtI 



LIGHT 



NOOeiATE 
OR HEAVY 

| Aj*|KyRAHNU 



iNtERMiTTENT 



CONTINUOUS 
«N.j" 



INTERMITTENT 
ON) 

ffl^ 



CONTINUOUS 

m 
Ml 



iHTERMlttENt 

mi- - ' 



* CoiitiNUduS 

(SNfl 

mm , _ . 



ICl 
CRYSTALS 



iicl 



SNOI 
CRAMS 

i3L. 



ICE PELLETS 

2B 



LIGHT 



^RASN^ 



ALONE PR IITH 
OtHUjiipDEtAtI 
ORHeAVYMEClP 

jiiiij.iRAimCR)iK. 
mm 



MODERATE 



jAllf AND SNOW INOf its irfltP 



HEAVY 



LIGHT 



iRASm4- 



(»ASH-SNSHv) 



MODERATE 
Oi HEAVY 



LIGHT 



|AW^SWHl i>f 



iSNSHr) 
S5SI 



MODERATE 
OR HEAVY 



(SNSHl«^NSHf| 



SNOWPILllTOtlClmilT 
wli w nil, w m» la^iMw P[><j^ 



LIGHT 
^SNSH^fESH-j 



--fHUNDHSTORM^URR^tiCl!MNfi HOUR M i Hit 



lAMATTUiOf MIERVATtOM 



LIGHT 



(tASH-). (Rf-) 
flRA 



mOdeIaTI 
ORNfAVY 

(ftASHviiAH ««c 

tnxRA 



l-GRhMSH^. 



TMUNDRRIT^RMATTlMIOfOI, 



tfmiMioDTa^ 

la ^ICtlT MMfRi 
M0f,««NMr4M0 
l40IMXlfl 



._.flTNRA|N. 
ANO/ORSNOW 

(TSRASH*).tM 
HJTV 



>IUMHALL, 
Lllftrf* li 



ii4 

fRS 



JUUL 



WTIHUMI- 
AND/ORSNOl 



WTUij 



MODERATE 
OR HEAVY 

>sh-prshI> 





WITH OTHER 
LlGHt MiClK 

(fiiSNSH-).«u 
IfOR 



i!lH.OUSTOlM_ 
OR UNDSTORm 



(tisaMTS^sa-u 

HTtW 



jmiL 



1flTH^NAIL,SH0ir- 
(IS^GRUtSfPESHIiMi 

tit VttTA 



>^ , TABLE 2-7 

(PACE 2> 



i;^^j2^?LS5l^ioa^^ In^^^ b« selected for 

t^^^ih?^"^ J- ,^^°"9lin«) _ _However._code 19FC ha. priortCy over -^a 11 other code. 

f2? t*ble^ cp4f 17TS hae priority over code. 04-49. and recent ohenoaiena (codii 
20-29) are reported only if no other code is applicable at the tinS of obiervafion. 

b ^^u^^I ^'^:^f- !^-ffT*^---j^ ^•'^ ^°de. n>i^n» the aflict 

of the phenonena on horizontal visibility according to the following guide: 



VTSIBltlTY 



CODES ; METEtiS MILES 



NAUTICAL STATTTTE 



MILES 



^X^^T 0000-0900 0-0 - 0.5 0 - 1/2 

33-35, 39 QOqb-0400 O.Oi- 0.2 0 - 1/4 

30-32, 38_(inpd) 0500-0900 0.25 - 0.5 5/l6 - 1/2 

07V 10, 38 (Igt) 1000-9000 0.55 - 5.0 5/8 > 6 

and: 40^. Fog_ ihould bi classified as continuous (rather than 
patchy) when it covers 1/2 or_more_pf_ the ground normally visible;' e.g. , code 12 
Crather than 11), code 44 (rfther than 41), eCTT. g , ^ 

Code_l8. A squall is de^jied as a sudden increase in wind speed of at least 15 
toots^and sustained at 20 Jcnbts or more for at_least_i minute. This code is reported 

— i^.f^^?^*^-*'!??^^-^^***'^*^ i5 minute., prior, to- the actual time of observation 

ana it l. the higheet applicable code (.ee note 1 above) . ^ 

f;- -uf^gji ^^"ih 42-47, and^ 91-94. -During the past/preceding^" hour" rifers 

taken parlod prior to the actual time oif the current observation being 

t _: _ . -. _ - ■ ^ 

^1. Codlie-4^^- ^d-42-47. "Increased/becoming i-htrfirar" and •decreaaed/becomihg 
*^ninnar condl t i ons_ are _ pr i«ar i ly based on trend, and changes occurring during the 
P^s^_hour,ju»ing the affect of the phenomenon bh horizontal ahd/ortyertical visi- 

ii " * guide. However^- when cbhdltlohs during the past hour were_variabie , the 
code conetdere^ most representative based on the change occurring since the last 
observation may be selected. 

7. Coaas^^--^7. As a greneral guide, report drifting snow as '•heavy" (code 37) when 
the surface is predooiinantly hidden from view; otherwise, use code 36 (light to 
moderate) . 

?; Codes 4^^ag. Freezing too i. defined as foa whrSk^ aT^n^l<l^« uj,on contact 

•^^••?rpPiacti_*^d fprm^ glaze. Note that it can 

occur even though the air temperature is above freezing. 

9> Codee S0-S7. 70-7S> 77, 85«^S^and apprb^4ate-9Q-series^ Determine the 
intansity of drizzle or snow (occurring alone) using the affect of the phenomena 
on horizontal visibility according to the following guide: 

VISIBILITY 

NAUTICAL STATUTE 



IWTgWSITY WBTIRS M ILES MILES 



Heavy ()d0b-040b Q.Oi - 0.2 0 -1/4 

Moderate OSOO-0900 0.25 - 0.5 5/16 - 1/2 

I^ght 1000 or more 0.55 or more 5/8 or more 

10 > C5dee-8^-9 ^T-^^r W y and ^1 . To report the occurrence of haili _sel#ct_the_ 
code wxtn regard to the intensity of other types of precipitation and /or the thunder- 
storm with which the hail_is a.sociatad. if the hail occurs alone, select code 
"90XXCR" or •94XXGR,* as' appropriate . 



* . 



..-^ '-A 
* 1 ,.fc» 

TABLE 2-8 ; ' 
MBTAR SIGNIFICANT REMARKS AGE 1) 


J 




k ■ V. 


. • . B 

Then enttfri ^ 




. Calling tMigiit to ta-*- 
olote .wrnosl irtaatllty Lit i 


•CM-* 'delllna daaiana^nr /fS\ ■ TU V <<ii- U\ 
wlieii deiling is lesi than 3^,000 feeti^ agd 
. oeiXing height "hhh** in hiindreds of^feet^ 
ib^yt field elevation t • . a . ^ czflMi^ . rrcrto 


Uqtv WBfciv^ txital 9/9 or vara. 


*CX6»0"-(«3ceept, do liot ater for a partly : 
j^gurea m exietinq •loiif^- — -—- 


3,000 y . 


"CZQ,* ceiliiig, designator *(p)," and average 
of all obcerved values 1 end "CXCS- folloMd 

•f J ^^x^fwpve wx vwc^jkeox j^y— ( loitaB r , _ v^, ana 

higbmstiie^g*, eZQN012 CIG010V016, CIQB029 

M _<eje ffc M'm^^ ^ ^ 


d. Vluriabla sky ^pitmr idartno 
pMt^S ninutMl «bd vvrlabtxity 
ftff«ct« reporting of fi cslXUig 
b«Xo9 X^OOO fMt- 


f>^<tim SKietiiy at ttaervertcw time (i.a, , as in 
_"a^abo«m or XSOtT)^ "OOtt.." «S "CXGIDimi" or > 
t^SraO "i>r pcmvbbuB oandition rseiilfcihg fiom v«ri~ 

my coiyet; e g., , C1Q037 OCML ODCWIS (see Nbte 1). 




*. Mbd <Uj»cUflB ^jwying or 

■an cfeing paciBd ot dbaavv^tia^ B 


'JHi5 " ioUowed by exiremee of variability 
bepafated by a e«g.# tfltD 270V340. 


b._ _ M^giMtio^iASi $ixMt£±on tot ^Xo- 
catiou dissMiutixsg olw«mtions: 
loc«Xty «id: oii-XoagXin« &y T«l«typ« 
uBiilg a «t^X<" tmpm — ^ 


usiag symbolic formVioiGdZt*' ("dd" - wind 
direction in tens 6f degrees 1 i e.d. MAGI 6. 


3." 


a* mvaixing visibility Immu Uian 
3 i»il#f :L^ryiag_by on« or mora' 
. raportafala ▼ftXoM " . 


■^yiS" followed by extreipes off variability _ 
Xlowest^ "V," and highest) ; e.g. , VtS 1/4VI/2, 

VIS 0 7V10" ' ^ 


b*z:S#ctor visibility of .Xss* thn 
3 stXcs differing from pfrsvilXlng 
vlslblXity * 

<b ■ 


'VIS,* sector ideiitlf icatioh , and visibility 
in the sector (s) r e. g., vis N2, VIS Kl .8880/7. . 
Identify the observation point if it differs 
from that for'whic'h prevailing visibility is 
reported? e.g.. VIS N3/4. 


c* PrsnmiXijig visibility of^4 mi±ss or 
Imas^ _«Dd s dLffsnnt ^■vmlligj visl^ 
biXlty is npoitmJ fsom s locstion otfasr 1 


tocation from vUch observation «ms made, 

*VIS • " an3 Visil^ili^v Vatnax m a 'fgp trt<S ^ 
TWR VIS 2.5. 


4. 


a. Tornado, funnsX cloud, or 
vstsrspout in progress 


fljeoriptlon^ tims^f bsgiixilng: IseeJiote 2) , distvue 
fn^ sfcatiflp fif kmwi) . p^M^i/igi gitiii juvt 
directioB ^ is mimmiil ogi'XWg UMi' e;g., T0RWX5 
« N.mett crnD b20 s mjump ok. 


b* Tornado^ funnel cloud, or 
^terspout having ended or dii- 
appeered 


Dsecri^im, time of aadihg or beginning and onling 
(eee liste 4) , and direction of nmnant; e.^., 
TORMO fOTD y, gtiife^pBB BICEIS ler DSIPTO. 


c IbmadD, fuoMl cloud, or «m±ec8pout 
regortjed by in outsids source as hsvixig 
ouumed within tfae pest 1 hoi*^ and b0 
not bem obeacvsd at tte ststim or pern- 
viousto rwtart bsr atoChir souroe 


Source liori'tniCOHFIflCED") , description^ .loca- 
tion, direction of ■svemsnt or fMOVHT iUNK, 
and^-time of obeervationj e.g., CIVIt POLICE 
TomuiDo isw edit; ndv iv I6O8, ph^dt toiwado 
ios K5Virr tnac. - - - — ^ - — — 




d* Thunderstorm in progress 


**TS," time of beginning (see Ifote 2_1^ disfisym 
from station Uf knpim):, direction firem statiov 
and_directio8 of^imovmmtnt^df loioim) ? e.g. , 




Thunderstorm ending 


'TS,** tiSM o|^ ending or beginning and ending 
(ieS' Note 2r4 and 4irectioh of aovement; e.g., 
T8 MQVD Sg. TSg4^MOVD E. 




f. Lightning 


Freguency i"FBQ"_or "OCHLlii type^ and direc- 
tion, from^ station 2 S«g. , OOrt t.TGCCCG N, FBQ 
tTGCAIC SB-m. Oirectlion may be omitted if 
Jthe SSM as TS Or CB/CBMm remark ' 




9. Rail 

'"*•■■ ' 


"GR* and time of begixihihg, end! 
(see !tote 21 ; "HLStO" and diamet 
of the largest hailstone; e.g., 

GR813E14 HLSTO 1/2. ^ 


jhg, or both 
er (in inchas) 

HLSTO 1/ 



m 



ERIC 



TABLE 2-8 
(PAGE 2) 



Him 



copd" ^ 

ft. Prticipitat ion varying Xn tntsn- 
city daring thm period of obicr- 
vfttion , 



i^ien^-bb»#rvd i«: 



Thmn #nt'#r 



Pr«cipit#tidh at_a_distanctt 
(bat fibt at) th« station 



Typ« ana Uitansity (for condition at tima o^ 
obsarvatibh) #_"oatt," and typa^and intansity 
gQ_w^eh_ig ya£_ia^^ of obaer- 

Typ9_and intensity (or "O" if unknown) ; and 



.Obscuring phdnowna at a dis* . 
tanca fro» (bat not at) t^»^ ffsHfji 



diractioQL^foQS station; 
Mrs 



MscrS^ioh and direction from station; e.g. 



e.g. , RXSHO SW, 



BreaKs Or an area absent of 

clouds ia_«_layer, below i^ddd feetr 
which covers at leaat 5/8 but less 

y*»ma 9/ 9 ox coe any 



■BRKS" and direction from station?" e»g. r 
BRXS Nr BRKS^ OVH HM. Omit remark if breaks 
are in all quadrants. 



b^.Ceilingor sky condition at a 
distance differing fr^ that at the 
station 



Cunulbhiabus J for which hb 
thunderstorm is being reported) 



Description end Ibcatibh; e.g. , CIG LWR OVR 
cm,, Lfm CLbS W APCRG StN, (Xb BASE OBSt 



■CB,"_distanceLfEora_ station tif known) ; Jo- 
cation^ and noTement- (if known); e^g.; CB 20S 
MOV WE. :CB pyHD MOV g 



d« _ Cumnlonimbus 
withoat thunder > 



(with or 



e. .Towering Cumlus 



as Ciimulbni]ia>us» excejpfe use ''CBMAfi;' 



71 standing lenticular or rotor 
clouds 



^TCT^" distMce (if khown) and direction from 
<tationr-e.q. > TCU WE, TCtJ ISSW. 



Description. and direct ioa-frbsu stations e.g. 
ggM^SMI. XCSL 3W-W, LRG ROTOR CIP3 OV R^MTS-S. 



g* Altocumulus Castellanus 



h^ Vertical or inclined frails of 

precipitatibh that do hbt*^ reach 



ACCAS*^ and direction from station ; e.g., 
ACCAS SE 



JwwJf direction from station; e.g.. 



VIRGA WW. 



US 



?l%m of variable mky cover (see remark Id) 



Observed 

2/8SC, varying 3/8 
3/iSC, varying to 2/8 
2/8ST, varying to 1/8 



2STdld 2^025 
asTOib 3Scb25 
2ST010 3SC025 1AC080 



REMARKS 

eiGWb OCNL CIGM625 
CIGM625 OCWL CIGWO 

ciGEd25 (xnit ciGdid 



2 . If the ihiti**^ BP«cial observation thkeh f ©r 
tbrhadic activity , thiwderstorm> orhail was not 
include the_time_pf begixuiingi(Bi and/or ending ' 
^•■•rk.in the next S, RS, or R pbservat ion which 
indicator a and/or B- and the appropriate time{s) 
reported; e.g.,TSB3 5 MOV B GRB37B39 HLSTO 3/4. 
for longline transmission only. 



the^begijining and/^or ending of 
trahsmitted on longline Teletype « 
(B) with the current (most recent) 
is transmitted Ibnglihe. Enter the 
imnediately following the phenomena 
These B Md/o/^E times are entered 



(2) Coliiinn^ 



^ (3)eoIunfil3 



mMm for rahmis^l^ 5, and 13 to inciiidupproprist* 
rcmiks for YUIiiBCy» wwUmt^ mod olmictfoas to 



M«tar Code. ScNtoe entries for meiar code difler 
frpra aii^^ gives 
the raqairenieiits-^jneta^ entri _ : • 

VB^iSiy. Preva ifin g vtsiSH^ for column 4A ts 
enters in whole iiidy or fniHi6ti|l parts of statute 
mito (^hole and/or decimal parts of nautioU milc^^. 
Cohnnn -4B is pre vailin g visibility in meters. Column 
iC ^ RVR for IcM^ dintenuhatibiL Cblumh 4D is 
RVR fptlpngliMjdii^^ 

Rbnarks for v^Uity 13. 
Enter VIS foUdwni by appropriate remark. 

Weoih^ and obsiructlcm to y&oh. Cblumh 5 A 
fot Lp<^ 4^^!^w|tioh vnll^ letter 
codes m pventheses from tabje 2-7. Column 5B for 
Ibhglihe dismhihatioh Will be ehte^ using the num- 
bers aiid fetters codes from table ^TvOiily one code 
may sel^ted for longline disseniinan<^n. (Set notes 
foiLtabje 2-7 ) 

Reniarks for weather and bbstructioi^s t\vision are 
entered in accorda(ice with table 2^. 



Excrdie (22i): 

I. lodiate tte apprpprkte en^^^ in cotamns 4,^3, 
and i3^r each of^M foUowmg; tn metar code. • 

a. Visibility: prevailing— 4 statute miles hihway 

/ ' 03 ytaaj range is 6,000 feet. 

Atmospheric phenomena: light rainshowers 

are occurring at the 
_ station. 

Coi4A 
eol4B 
Cbl4C 
Cdl 4b 
Col SA 
Col 5B 
Cbll3, 

b. Risibility: 



c. 



prevailihg-^1/4 nautioU.^ mile, NE 
1 / ^^itnway 36 visual range 1 ,000 feet 
Atmospheric pbehbmraa: fog (cbvers 10/ 10 



sky) ho change 
past hour 



m 



Coi 4A, ^ 

Cbl 4B _ 

Col 4C 

Col 4D - 

Col 5A ^^^^^ 

Cbl 5B 

rr,i i ^ 

Visibt&y: prevatltng 3 statute miles, E 2Vi miles 
Atmospheric phenomena: heavy raih^bwers 

slopped 2 minutjs 
ago, moved oat. 
Fog bank 3 miles 
west of station, in- 



Coi 4A 
Col 4B . 
Col4C. 
Col 4b 
Col 3A 
Cbl 5B - 
Col 13 - 



creasmg 



' f 



ERIC 



C H A P t E R : 



Pressure, Temperature, Dewpoint, and Wind 



THE PRIME edNSIDERATO 
chJUt anaiysb tiiat a forecaster makes is the distribu- 
Mofi of atmcMphenc pressure. He is* also cohderhed 
with tfae_^DpOTtutie and dew|K>iht diffei^^ be- 
tween JMproasses and the direction and sp^ of the 
wind. Ijhis dupter deals wiCli tbeTecdrding of this 
data on AWS Fom the related instruments 

used to measure th^ parameters. 

3-1. Piurar« 

TTus disais^n is b^ed on the thnR mainjitssuit 
/concepts^ These concepts are station^presntre, sea- 
tn^tjfns^^ altimeter settit^. First, you must 
de^msne a_ Iwic proBure value that is used for the 
;^mpuUtjon of the oUier two operatioratl prssure 
values (station pressure). Second, the forecaster needs 
a^rtesuft \mliM^ that he can use in the analysis of 

^ weftther systems ai|^ the prognosis of thc^ weather 
systems (sca-Icvel prcMure). Tliird, the pilot most 
bjl>^ a preuiire y^^ provides him with a reliable ; 
indiation of his inflight altitude above iba-level 

(altimeter setting). ' _ 

Atmospheric pressure is denned as *^he pressure 
^^^ll^i^LQ" P_^P^^^ area by a cblumh of air 

extendmg vmnilyjrotn Jhe^reference su^ to the 
top of the atmosphere^ 3*1 illust rates a column 
x>Jl^ir tluit' is |xmii|^i^ure at a given Ibcatibh oh 

^ t|ie»rth*isi»w 
that thk ur coiuncm has on a column of meretiry. This 
miasureineht bf atmbsphenc pressure b the basis for 
all i)reiiure regahlless of your locatibn, the 

^ height above sa levej, or the type of pressure measur- 

' ing equipment. 



• Steta tiii^typa of premr^ 
-^re^MMids to given deflnitiont; and given statcmonte, 
Indkita wiidi priimire |riiiriimmt ihould be used. 



Stailori Pramire (Colunin 17, AWS Fom 10). 

Stltiph preisure is the actual atmoipheric pressure 
^ at y^oiff staUpn^ m^rctjrjA This value, 

' thbv^ not transmitted locaity or iongtine, is the basis 

fot 'detcrmihihg other pressure values. Atmoipheric 
, t^roisure readings at AWS detachments are obtained 



from aneroid barbmeteri, micrbbarbgrap^b, and 
?P^Jf?^"^J**i*P_'^^^ routine pressure observa- 

tions, you obtain pressure data from instruments 
based on the following order of priority: 



(OOZ mZ. 12Zj 18Z) C€.i.,_Loc^s, Specials) 
I' Aneroa biromj^ 1, Aneroid teroiTKter 

2. Merc^^ bsrometer 1 MicrobArogriph 

3. Mercuriai barometer 



This listing is based on instrument availability and 
the aoumption tluit the respective is prop- 

erly calibrated. Most weather stations locate their 
pressure measuring devices veiy close to the actual 




2i 1 17 

Plgura }-L Column of ilr ind Cdlumri of iriercury: 




station elevation. For this reason, station pressure is 
usually the atmospheric pressure at the assigned star 
tion elevation. 

_ Sea-Level Pressure (Coiiunn 6). Sea-Icvel pressure 
(SLP) is the pressure at mean sea level J^MS^Ljl either 
directly measured at sea Icvcl^ or calculated if not at 
sea level. It is the reference level for all pressure values. 
Sca-lcycl pressure is calculated from the station fjres- 
surc, the 12-hbur mean temperature, and the statibri 
elevation. It is plotted on surface maps so that there 
is a standard pressure level. A standard pressure level 
is heeded so that the pressures from several stations 
for one given tinic can be compared. Referring to 
figure 3-2; you can see that station A, located at sea 
level, reports a sca-lcvcl pressure that is the same 
value as the station pressure, 1016 millibars (mb). 
Station B, located 3,000 feet above MSL, mast com- 
pute an equivalent sea-level pressure, thus converting 
a station pressure of 928 mb to ah SLP of 1,029 mb. 

Altimeter Setting (Cblumn 12). A Itimetej^ setting 
IS a calculated sea-level pressure in inches of mercury: 



The pilot uses it to adjust the altimeter of his aircraft. 
If the altimeter is set to the current setting it indicates 
the field clevation_whcn the aircraft is parked on the 
runway: The altimeter in an aircraft is an aneroid 
barometer, calibrated to indicate altitude instead of 
pressure. For example, it indicates 10,000 feet when 
the pressure is 20:58 inches, regardless of whether or 
not the altitude is actually 10,000 feet. When the 
altimeter is properly cid justed for the cuircrit setting, 
the indicated altitude corresponds to the equivalent 
pressure^in xhcMctual atmosphere. By the same token 
a pilot flying from a high-prwsiire (warm) area to a 
Ibw-presstire _(cbjd) area with a constant setting 
cranked into his altimeter finds that his true altitude 
varies both above and below the indicated altitude. 
This is shown in figure 3-3. For this reason, a pilot 
changes the setting of his altimeter according to the 
changes that are supplied to him by air traffic con- 
tfollcrs along his flight path. In this way he can use 
his altitmcter to maintain a reasonably true altitude^ 
This helps to eliminate the hazard of flying into other 




ALTIMETER READS CORRECTLY 



ALTIMETER 
READS HIGH 



THIS IS THE AtTITUDE 
WHICH IS INDICATED' 



ALTIMETER READS LOW 



I imur I I 



I I V I UK 1 1 i w.ii tti 



.til ill ( oil! .iir 



ailCriA 6r mbuiitatns bemuse of ahiiaetei; emr. A 
very in^witaiit fact to remember is that altinieter 
^€ttmg uhmsisi Oh JkU ^krm 



Excrdm (227): 

1. Which OK of the thiw inain pressure cbnoepts is 
the reference for ail other presure ^ues? 



2. What pnasure cmicept is a caiculatal sea*ievel 
prtssure in inches of mercury? 



3. When takiiig a 6-hourly pressuxr 6hservi^on« 
wfa^^rssure inst^^ be used if all 

phasure instruments are available and properly 
calibrated? 

^- What pressure concept is the basis for determining 
other pressure \^ues? 



5. When you are mking a sp^i|4 p * 
the aneroid barometer is imretiable, which pr^iu^ ' 
instnimeht should^ you use if aU other insmi^ents 
are a\wiabie and properly calibrated? ^ 



228. For |^ven_def!nition9 of pressure imtminenb, 
luiliie the specHlc pmnire bntniiiiant deffhel. 

MmurU Bteraini«er.^l1^ barometer 
consists of a glass mbe ftppro^annately 36 inchi^ jong 
with a 1 /4-ihch internal diameter. The top of the ^ass 
tute is j^ai^, and the bpttpm end opens into a mer- 
voir ttUed tfaeca^rn. During funufaiAti 
is filled with mercuiy and inverted in the cistern. As 
the mettlify drains frbm the tube into the dstern, an 
almost pet^t^^fcuum is created iii the top of the tube. 
The vacuum is hecenary so that, as the atmospheric 
pressure outside the tube change, the mercury in the 
tut^ <^n move uj) and down without a back pressure 
from air trap^ i^J'iil^_l'!?jy]>^* Uiifdftiihately, it is 
very difilcttlt to fill ^ barometer tube without trapping 
small ambiihts of air, water, and ihercury vapor in the 
?P^_*^^ l^fs^mejOTry, There ihst^uihehtal 
correction is applied to aUtnercjAial barometer read- 
ings to compensate for this defect: 

^sinimmlal errors. Despite careful attempts to 
construct a prectJiiqn instrumj^^^ certaiii unavoidable 
instrument errora occur. Briefly those errors require 
corrections for these items: 



0. Inaonirate zero setting, or S4»le calibration. 
6. Oy>iUuy-*4netio effect between the mer- 
cury and Jhe^giass tube, 
c. Imperfect vacuum in the top of the ^ss tube. 

Th e ins trumental error for a mercurial barometer is 
detenmhed and altered on DD Form 744, DOD 
Mmiirial Barometer CorrectionsL (Sravimetric), at 
the muufactttrer's laboratory. This form acodm* 
panics the^«rometer toits pdint of ihstaUatk^n where 
mbr« corrections are needed to fit the barometer to 
itsjmp-i^HlctacatidrL Th»e corrections compensate 
for en'^jaus^ by tte foUo'i^ 
a Gravity and dtitwle above scajcvej^ 
& Removal— the vertical distance between the 
eleyatipn of tte ivory l^iiit and the station elevatipn. 

c Instrumenol nsidual errors 
mental diiierehces between the laboratory and site. 



All of the ihstrument and location, corrections are 
entered on the DD Fdrin 744 and, when totaled, make 
up tte sam qf cotrectpn. 

Aneroid: Bvdmeter; The arieroid barometer, as 
shdwh in figure 3-4, consist essentially of an aneroid 
cell,^ften railed a^Upw (Aj, from which air and 
; water vapor have becii removed and a minute amount 
of dry. inert gas introduced. The bellows is sensitive 
^0 chlnjes in pi^ure 1^ expands or contracts as 
the prwsure dcCT«i^ or inci^^ amount of 
change in the bellows is then mapiUied medianic^ly 
through a linkage (B) and gczr system (D) to operate 
the jwinter (E) on the face of the barometer^ The re- 
liability of the aneroid barometer depen^^ tipoh the 
strength, flexibility, and resilience of the metal used 
for Jhe ancroid cell and its consistency of performance 
under varying conditions of pressure and temperature. 




Figliirir 3>4: Aneroid barometer mcchjini'tm. 
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in tempctmture ottiaes the ^ictith of tbe 
iiimid ceU iiid Uie spiml^ if ii^i to dfier less re> 

thepttrts. if these effects txt uucociected, tbe indi* 
Qttdr (kiti^i^iamiWiiism^ with hbth pros- 
sliie_ii|d Uingjctttyre Two metH^ iie iisUal^' 
co^nHd tp oy«CTiBe inaet of the erota of tempera^ 
tufe. One is. to introdnoe e smeU smoitn^of inert gas 
in^theinefoid odi is it ftwUect, w tbiiyfe n pe rjft ure 
tte j g ciwji e of tite iMrl jgii. w«uii to Jxiip 
compcnHtfe for the wertening of tha foros of the 
spnng action. The otter method iaio use a-hmetai 
tenipmture cmiiiwiiBitioQ shaft {{^ 3-4^0) biiilt 
int^ the laecfaaaiaJ apparatis^ lo tiat as tempenuuie 
rises, the diffeienoe in esqNmion of the two metals 
the shift to hod sl^ify JBcnine of tte ftino* 
ti<m_of: the shift ^in the mediinjifiU |h|i bending 
prtidwa ard^^ sloft i nthein diqitionof tte pomttsr. 
You can see that it is necciiaiy to place the imeroid 
biromet^ ^nitim there is no vflM'iuioii and wheie tlw 
temjeimnire |i jtt j»» to obtain the 

most accmate praslue iCTdings* 

MBcntarogfnpk A microbiiogia p h & a recording 



aneroid barometer which has a pea to malce a trace of 
pituure variations on a chart that his a minified 
^e. the ta^fmph shoim in figi^ is the type 
most oftenfound in AWS s^oiu* On thb barograph, 
the chart shows a J-inch pr^ure change over a yitti^ 
qU distiuiqrM inches. Thii is known as a 2.5:1 

ratio of pigsore change nagnifiartion^ 

The barogn^h bea two beUows that respoiid to 
pimuie by esi^indm ind cohtrictihg, Thoe re- 
sponM^us^ thioug^ the linage that magnifies the 
movcnoentjod rads in a pen arm and pen. Tte |min 
turn malces an ink trace on the barG^am.^The baro* 
gram is mbunted oh a Vertical ^^linder^ driven Jt^ a 
clockwori^m^taa^^ 

at a mitform iatt^ usably 1 revolution every4 <faqrs. 
Affuh, as in inerbid barbmeteriu tsiperacure vmar 
tioiit am caiii^ errpjf. The en^r is com* 

poHOed for in thesane iwy asthcwefor tte anotijd. 
Additionally, bvogia|riis «re eqtupped with^ either 
dashpbts or a damper to damp^ otit the efiects of 
vibtations and anall sale pwaguge fluctuations. The 
damper can be^adjusted when the pen of the barograph 
shows exoenive vibration. 





STEM 






Figurt 3^9. Microbarograph. 
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Excri^(2aj)^ __ 

1: Name thc'speciflc pressure instrtiment each of the 
folio wiM statements define. 

— (1) Air in|trumCTt|Q CO is 

applied to this instrument to 
(^ihpensate for defects in manu- 
facture. 

(2) This ins^nimmt^om^^ 

iows» linkage, gear system, and 
_ pointer. 

(3) TTiisihstrumerit]^ equip 

dashpots to compensate for the 
effects ot vibration an$l--small 
prasure fluctuations. 

(4) The PP F^irm 7*4^a^^ 

this instrument to fit the instru- 
/ merit to its geographic location. 

, (5) Thisihstrumerituswabjarbgram 

^^"l^^h pressure 
change oyer a vertical distance 
of 2.5 inches. 

\ (6) This instruinenj requiies bcijig 

placed where there is no vibra- 
tion and whcrc^Se temperature 
is as cbhstapt is possible. 

229. Slate the steps in bbiainiiig pr^iire rea^^ 
from tlM tno'cufial barometer, and from giyeti mer- 
curial barometer figures read the pressure to the 
nearest .091 of ah Inch. 



Reading the Mercurial Barometer. Before you take 
an obscrvatiori of the station pressure or arc required 
tQ make barometer comparisons (discussed in a later 
objective), you must be able to: 

• Read the attacTicd thermometer. 
? Adjiist the zero level. 

• Adjust the vernier: 

• Read the scales. 

_i^^p^g_lhe anached (hermomerer. Obtain a read- 
ing from tl]c attached_thermometer/mmtf£//a£^/>' upon 
bpicnirig the doors bf the barometer case. Stand di- 
rectly in front of the thcmqmctcr ahd 
to the nearest 6.5 of a degree Fahrenheit. Your line 
ofjsi^t should b4)pcrpcndicular to the thermometer 
^iflKHicight bf the top bf the mercuty column to A^qid 
the^crroKof parallax: This temperature (of the air 
surrounding the barometer) is used to compute the 
tcmpcraturfc correctibh. 

Adjusiin^ i]y^ the levcj^ of the 

mercury in the cistern to the tip of the ivory point 
( this is the zero end of the barbmeter ^calc). Tb adjust 
the zero level of the mercury follow these procedures: 

u\ Turn on the light for the glass windows and 
partially close the dobr^ bf the case tb throw the front 
bf the cistern in a shadbw. 

h. Gently tap the glass cylinder of the cistern so 
that the mercury will have a convex surface. 



c. Turn the adjusting screw so that there is a space 
of L/8 to fy4 inch (3 to 6 mm) between the mercury 
surf^c and the ivory point. 

rf. Slowly mist the rncr 
of light can be seen between the ivory point and the 
mercury (when doing this, be sure your eyes are on a 
level with the tbp of the mercury surface) and thcii 
continue to turn the adjusting screw very slowly until 
the thread of lij^t jdst disappears. 

When the setting in correct, there shbuld nbr be even 
a sUght dirryjl the ivory pointy nak^ contact 

with the mercury (whfe sighting oh the point of con- 
tact at a 3CP ah^c). Also, if the setting is correct, the 
tip bf^thejvory poinj will aji^car 'tb cq^ with its 
reflected image on the mercury surface. 

Adjusting the vernier scale. The next step is to adjust 
the vernier near the top bf the mercuiy cblumn (the 
tneniscus). With-your fingertips, gently^p the metal 
casing near the meniscus so that it asstunes its normal 
rbuhdod shape. Stand sb that your eyes are oh a hbri- 
zdntal line of sight to^thc top of the mercury colurnn. 
Slowly adjust the vernier downward with the knurled 
thumbscrew until the lower odgc lies on the top of the 
mercury dDlumn. NOTE. The frbnt lbw^^^^ edge of the 
vernier is the edge formed by the notch cut in the lower 
end of the vernier plate. This plate extends down 
apprbximately brie-sixteerith of an inch bclbw the 
notch onjach si^c^Thwc cxtciisionsare very tiarrow— 
do not mistake this for the zero mark of the scale. 
When .the vernier is properly adjusted, ybu will see 
two small trianjgles of light on each side of the mercury 
column: Prior to reading the scales remember to lower 
the levc] of the mercury in the cistern until there is a 
space bf I / 8 tb 1/4 inch (3 tb 6 mm), between the mer- 
cury surface and the ivory point. Do not lower the 
mejcury below the lower edge of the glass cylinder. 

Reading the scales. To read the height bf the mer- 
cury^ column, you must^ndcrstand the sea 
to the barometer: The mercurial barometer is readjn 
inches bf mercury to the nearest .001 inch; hoWfeVcr, 
some statibhs use a millibar scaje that is read t^ the 
nearest .01 millibar: This discussion centers on the 
inches of mercury scale. The fixed scales on the barom- 
> eter are graduated in inches^ tenths, and five bhe- 
hundredth^^ The vernier scale is .graduated tb .002 
inch^ The zero line of thejvernier is^lso the mdex for 
the fixed scale rcadihgis, Take the Hret jjbrtibh bf the 
reading ffdtn the fixed scale directly opj^ 
index of the vernier: In the inch scale shown in figure 
3-6,A, the index shows a reading bri the fixed scale 
between 31.15 and 31.20 inches. From the fixed scale 
always read the value of the line nearest to, but still 
below, the index. In this case 3 1. 15. inches. Having 
read the fixed scale, prbcced to check for bhe of iwb 
corvditiorts to read the value from the vernier 

One condition is the presenceof a line on the vernier 
that coincides exact Jy with a line oh the fixed scale. 
If this is so, read the value of the huridrcclths on the 
fixed scale and add the two one-thousandths of an inph 
from the vernier scale. As shown in figure 3-6. A. the 



69 



130 



SCALE- VERNIER RATIO 24i25 
SMALLEST INTERVAL ,002 in 




SCALE READING 31.150 
VERNiER INCREMENT .006 
BAROMETER READING 31.156 



^2ii23 
.002 l^n 





^ 29.300 
.017 
29.317 



25.79 



1005.00 
.65 
1005.65 



figure 3-6. MercuriAl barometer scile reidinp. 



value from the fixed scale is 31. 15 plus .006 inch from 
the vernier scale: The barometer reading thefeforc is 
31.156 inches. 

Jhe second condition is ihc ab:^nce of a jinc on the 
vemiciLthat coincides exactly with a line bh the fixai 
scale. This is shown in figure 3-6,B. In this case, two 
lines bh the vernier are between two Hnes on the fixed 
scale; this js ^hc^bint that you must evaluate. This 
condition produces a value of hundredths and one 
phe-thousahdths of an inchjb be added to the fixed 
scale reading. In figure 3h5,B, the fixed sailc reading 
is 29 30 inches; the vernier reading is betwoch the, 
third and fourth graduations that are^tween the 
numbers I d 2 (.010 and .020). The vernier reading 
is::6j7 inch, whin added tb the fixed scale reading of 
29.30, givcs^ a Barometer reading of 29.317 inches. 
Figure 3-6,C. shows a millibar scale, and the fixed 



^le riding plus the vernier reading results in a 
baroincter reading of K005.65 millibars. The scale« 
vernier ratios shown in figure 3-6 denote the ratio of 
fixed scale divisions to the vernier divisions: 



ExefdiM (229J: 
1. What are thc^ steps required ir^ obtaining pressure 
readings from the mercurial barometer? 



2. Read the mercurial barometer drawings in figure 
3-7 tb the nearest .001 inch. 
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230. Given simulated aneroid barometer drawings and 
instnimeiit cpjtectipivi, determine station pressure to 
tiie nearest .005 iticii. 

Aneftiid Bvometer/llie aneroid barometer us used 
at most AWS detachments as the primary pressure 
instrument for maJciiig routine pressure observations. 
The aneroid scale is graduattikl in inches, tenths, and to 
!^P^^ vc^__the scale^ graduatioitt are 
large enough to actually determine the pr^sure to the 
nearest .005 inch. 




Reading the aneroiij^^-sGiie. There is a definite 
procedure {qt reading the aneroid as there is for the 
mercurial. The steps involved are these: 
__?'__l-]t^^jy _^P_^l^^ face of the instrument to reduce 
the effect of friction. 

b. Read the scale at the pointer to the nearest .005 
inch (p. 1 mb), estimating the value between the 
graduations. 

Figure 3-8 illustrates a reading of 29.980, To read 
the pressure accurately, jdjust your line of sighted that 
the pointer and its image in the silver ring are 




Figure 3-8. Aneroid barometer scale. 
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aligMd. When you luve determined tbe oorftct read- 
mjfc^ypu miBt jipply tte to 
detennine the actual station prmure. This correction 
is taken from AWS Form85, Barometer Comparisons, 
discussed in objective 233. 



Ex«rdM(23d^ 

i. Read the aneroid barometer drawings presented 
iii figure 3-9 to obtain observed pressure; then 
apply given correction to obtain station pressure. 
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23L State tiw nqiifrfmcnts and 

tfeiie juid jmi^ ad|iastinciiti» finic i^iiecks, and 

ctanglnt the diart on the iniat>biyrdgn 



Microbarofraph> The fnicroba ro gfaph U used, as 
necessary, for determination of pressure tendency and 
as a backHip to the aneroid barometer. When it is 
used for routine pressure mqUurcinehts^ certain ad- 
justments for pressure and time are jeqair^. Also 
ceitain notations oh the harbgraph chart are r^uired: 
_ /^^^''^.^^^''nenii. When used as the primary 
prasure instrument the microbarograph must be 
readjusted to a zero correction when the error In the 
trace oh Ihe chart exceeds .050 inch Hg. When the 
^1**? ??Pl*^_PT c^hangal Jo start pt begin a hew 
trace an adjustment must be made if the correction to 
the reading exceeds .010 inch Hg, To adjust the posi- 
|ipn otl** peri, slo^ turn the knurled pressure- 
adjttsting knob at the top of the pressure clement 
housing (refer to fig. 3-5) unt[I the pen is at the correct 
station prcssuit. Tap the case lightly to overcorhe^hy 
' sticking in_ the lintuije methanism before checking 
theadjustment of the pen. 

Time adjtdstmertr To adjust the cylinder for time, 
lyrn iLcpuntcrcld^^^ motion in the 

drive mechanism is removed. If the pen positij>ri docs 
not agree with the time-ordtnate line after the slack 
has been removed, continue to tiim couhterciockwise 
^1^** *JlfO?[*^DL IPJ^ J9 Py^rrJ^^ the frictjpri drive 
untH the jiming errqr is eiiminated.j\ time adjustment 
is required for time errors if the r^ordedL trace is in 
^tTp^ bjy' qric-fourth of a chart diyisiph (15 mihiites). 

time checks: When the instrament Js ui»d ^s the 
primaiy ihstrument, make a time check' immediately 
after the 6-hdurly cbrrectibh has'^been determined. 
, TJhe line shouid 1^ about eqiMljn length^to the width , 
of two chart divisions: Do not make a time-check line 
when the instrument is cold enough that the pen might 
n9! J?^yrn X'^^^j^yJP i_h"^_Pi*Murc. make a 

time cjiecic when an aircraft mishap locai observation 
is taken. _ 

Sdrogrdph chart. The barograph chart must be 
changed_ to bq|in a new iraot at 4-da^ mtervals and 
should be reused whenever possible in order to con- 
serve supplies. Replace charts at least every 8 days 
^^^ri the iristrume^ is Used as the primary iristrumerit 
(tWo traccs)^ for station pressure. Charts may be re- 
placed at Less frequent intervals when the barograph 
is hot used as the primary ihstnimeht. 

a: Remove tlie pen from the chart by means of the 
pen shifting lever and open the case. Life the cylinder 
vcrticajly untij^ it is fw of the spiridlc arid rcmbvc 
the chart from the cylinder by taking the holding 
clip off * 

6. Eriter the beginning date and tinle at the start 
of each separate tmce on the chart. I n add|tion, ^Hhe 
barograph is used as the primary instrument, enter 
the appropriate inches value along the first time arc; 



e*, 2Bjreow^^^ tte pririted .00 bri the line which 
will correspond to 28.00 inchjs Hg. ^ ' 

c. Fit the chart back on the cylinder smoothlyand 
ti^tly, with the bbttbm edge of the chart uniformly 
in contact with the ilanie at the base bf the cylinder, 
and replace the holding clip. - 

d Wind the clock mechanism in conjunction with 
t^he charigirig of the chart. The clock mechanism re* 
quira 7 to 8 half turns for a 4-day iriterval between 
winding: After winding the cjock, lower the cylinder 
over the spiridle until the gean mesh,, holding the 
cylinder aj the top and bottom tb avoid disturbing 
the position orthe chgrt. Fill the gen yith ink and 
return it to- the surface of the thart, adjusting it, if 
^ hKiemry f^ plesiure and time^^ the peri and 

' clock mechanism to insure that they ire working. 

Change charts at the jS-hoiirly time clos^ to noon 
LST. Jf chan^ng the chart must be delayed, change 
it at the time of the next 3-hourly observation. 



ExercSes (231): _ 
1. When is a time check required on the barograph 
chart? How is this done? 



2. When is time adjust required for the baro- 
graph? How is this done? 



3. When the microbarograph is osed as the primary 
pressure instrument, what are j|\ie requirements 
for makirig pressure adjustmerits? Hbw is this done? 



4. How often should the barograph chart be changed 
' when the microbarograph is the primary pressure 
instrument? 



5. How often should the clock be wbund? 



232. Given a limaiated bBrograpJr ^art, read the 
pressure to the nearest .005 Inch and vppiy the baro- 
graph correction to obtain station pri^sure. 

_ _ _ _ 
Reading the Barograph Chart. The chart is divided 
into inches, teriihs, arid twb orie-Huhdredths inch ol 
pressure, just like the aneroid barometer. To satisfy 
the requirements for station pressure, you mast read 
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the chart to tlie ncmittt .003 of in inch ihd ipp^the 
correction. Fifare jkJO is^sn exmpte ofi bBrogrmph 
chart. PdinL A it A radingof ^.38S. Point BhS. 140, 
iiid pbint C is 28.920. 

Kmd the graph to the neartst 0M5 inch by visually 
tnUrpohttng^ between the 0;02-tndi d^ graduations. 
This meaiu that^u must be able to read the chart to 
the i»(rest pi»-r4^^ fpace., _ . 

When tte mraobaroj^^h boRj^a tte puaaj^ 
pressure instrument it is compved with the mercury 
barometer at each 6-hburly pbiCTvitiohvAt this time 
i <$!|^^ jy>plM|9 thnmgbout 

the next 64iour period of local, special, hourly, and 
3-hajfly c^servations.) 

Wnoi the inii^ tte 
mercuiy bvcwne^ shows a differex|ce of b.OS inch 
or more; the observer must adjust the position of the 
pm to letuin the n&7obirt>gra[^ to a '*2m'*c6rTtctibh. 

Let*stJUceaiMdthgbffthel^^ 
1 at tJte fim noon obferi^tipn. We vu4 J 30 
iKhes and for this example the mercurial tar^eter 
reading wfl^S,133 inches; Then the barogmpfi cor- 
rection Would be -H>.0OS for each observation between ^ 
1200 and IWQ hours. 



Exiffii:ii (232|: 

Use figure >U to detertiiine the iolidwing. 

i. Rod & prosure at_1500 hours on tfae^fir^ day 
and using the barograph co r re cti on detennined 
at 1200 hours determine the station preuure. 

% * . , . • - ■• ■ ■ 

- - 0 - -■ 

Z Read ttej>rasu^^ hours on the first day 

and using the computed barograph correction 
determine the station pressure. 



3. Dcterihine the barograph correction for the foB 
ing midnight bbso^ if the mercurial barometer^ 
reading is 29.2 18- inches. 



4. Wluit is ttecoirected^u^^^ 

the second day using the correction detennined 
^ in number 3 ab<$vt? 




25. 730 



Fifurt 3-10. Barograph chart. 



ERIC 



3. jw»^rud terometer reading for n<K>h the 
second day is 29.120, What must now be done to 
ohtaih pressure reading$ from the barograph? 



233. Slate tiw mpdraiMiWaf^ 

the barometer compariion on AWS Form 85. 



BaroflMar C4Nii|MuisaiK Whether yott are majring 
a routine compai^n of the^ iaaoi4 or cbmparing a 
ncwty JmtiBSl JUiDiwd^ tl^ comfSriadns must 
^ oiteml cm AWS Iu>rm_85, mt^^e^CatnpuiMom. 
Forj roittine^inp^^ the ftequoiqr of r»dinp 
is weddy. For standardizihg a new aneroid, hourly 
and daily raidingl are necesmry. Entrieai for com- 
parisbn reading^ for ajiew aneroilare illustrated by 
the ample AWS Form 85 b figture 3-12. 

ffottrfy ccmpwisons. Assign each reading a c^- 
pinsbh number umI enfisf inx^him^ 
pajiMii reslings and dste and time each reading in 
columns 2 imd 3. It pnctioible, nudce these readings 
at hourly intervals; but, in np que sh^ 
be fetf than 13 mimttei^Make all presurejeadin^ 
a^^biequent entries on the AWS Form 83 Jb the 
ttdtr^ .061 of an iiKh Hg. Next, cnticf the o^erwl 
dati from l>bth the n»muniU and anerokl baronwters. 
lliii im^udoi of the attached ther- 
mometer of the mercurial barometer (cblimm 4) to the 
n^reit .5^ FiUu^heit, bbMf^ 
(cbllimn 5),,itid obKrvcsd^eroid rdiding^coiumn 9). 
Make the prosure readings as close in time to each 
other as possible to eliminate the effects of atmos* 
phmc prttsiiit chan^. ^ 

Following the entry of observed data, apply the 
mmpmtm corrtction and sum of correcrrpw to the 
mercurial roulihg and ehtcf the result in th e sm rton 
preMo-e column tc(dumn 6). Thqetwo corrections 
artderived from separate sources, \nie_tcinpemturc 
correction is derived from table CptTftetidn of 
the Meicurial Barometer for Tcm^mrturt^^ 
of FMH^B, ^om^rry^Tbe sum qf corrections is 
derived J^aff the^D Form 744 wWch is attadS^ to 
the instrument. Th«c two coiTtirtibns|wealf*n^^ 
added tb get a /o/ii/^wcr/dw. For exarnple^ llgure 

12, companion number J, shows ah attached ther- 
mometer reading of 7 1 .0** Fahrenheit 4nd an ql^crvi^ 
mercurial barbmirtcrrcidinj of 29.983. Atcmpcrature 
correction of 106Xfrom table fl3 J) resultt Tor co- 
ordinates 7 1 Fahrenheit and S)J3 inches (the dpscst 
value to 29.983 is bbserWd). This i|^a^^ 
added to the sum of correctjons to make tiow/ cow 
flan of -.126. The observed prnsure, 29.983, minus 
:i26 explains ^he 29.837 itatibh preMurc in coliunn6. 
C(xnr»rc the station mercurial jpfcoure to the ob- 
served aneroid and enter the difference in colun\n 10. 
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Simply subtract cblixmn9 from column 6 and ixKlude 
the a^nuc sijpX^85^^ 

Make this comimison for 10 cbhseqitiv^ hourly 
reading and compute the alpbraic inearL Referring 
again tb figure 3-12^ nbtios that^e osrrectiqns are 
aJgebraic^U^ tota^ and 1 1 on 
the 1747Z line. Indicate also the first and last num- 
bm of tlw ^mparispns used in maldnj-up th^totd 
cbntc^dot; Tbenjuxl the m»n con^on fvom col* 
umn y by di^^ing by 10^ mkI enter the result in 
coivonn 12. ^btc tbs4^ to dctcrmihc the cblumn 13 
eiiiry in this case, H is JS5as»ry to appfy fte^^rrwtr 
cpltunn 12 entrj^ to the j)lwcrved ar»roid j^ading. 
However, in att sid>sequrat (imputations qf cblumn 
15, the previous cblumn 12 «tfyja aj)pli^^^^ 
anerokl barbmtt«\ttay now be used by applymg the 
c<RTi^on in cohn^ 12 tmtil it is redetermined.>the 
nc3rt day. ' ^ 

D^fy c^fqkarisons. Comparisons are made twice 
daily for the next j5 days at 6-houi^ interval and at 
the »Day& time each day. Column 13 shows t her results 
of applying the mean cbrrectibn jcbltimn 12X to the 
aneroid relKling (column^). After you do this, com- 
pare ^lumn 13 with column 6 and enter the difierence « 
in cbitn^ 16, At the time bf the sccbnd cbm|» 
each day^ recbmpute the m«Ln con^ont^ing^^^ 
10 entries in column 10; c.^, using comparisons 3 
throiBh 12 on the firstbf the 3 days, S through 14 bh 
the second day, etc. When ybu have 20 consc^ 
readings and hb coltu^ 16 entry hai exceeded ^ 010 
inch Hgt you will consider the aneroid reli£Ul)le. From 
this point, discontinue the daily cbmparisbns ami 
bcgiri wecUy cbmiftm^^ the aneroid is deter- 
tnined reliable the tn»n correction (column 12) will 
be pppiiid, to the nearest .003 inch^ tb all subsequent 
aneroid ^sdih|p. - 

mektjt compMispns^ The weekly comparwns 
are intetaed to keep the aneroid corrcctibh curfnt. 
Make two copparisjohs^ at 6-hburly intemls, »thc 
same day of the week. If gnuidsrit is advisaw 
whe&ite the jximparisons prior lo 6-hourly observa- 
tion times; e g. 11302 and 0330Z. Check <hc relia- 
bility of the instrument by ycrifying^that the -differ- 
ence- in cblumn 16 . d^s not exceed^ IQ inch Hg. If 
the^ difference exMeds this tblcrahce, immediately 
verify the deference by makihga second compari^^^ 
preferably by aiibther qualified iittlividual. Jf Se 
diflererj« from the second comparison doesjiot ex- 
ceed theOBxeptod tolerance, mark column 10 of the 
first set if r^dihp (by drtlihg) and use the second 
cbmpariim in completing the posted torrection^ 

Figure 3-11 shows this conditibh. Cbmparisbh 
number 22 was_bmittal frbrh sums because the corrcc- 
Ubn was +.012, «<xedinj the ac^p^ 
Thcrcforcj^qmparison number 22a was done at 1210^ 
and a difference ot OOO prevailed. You will alsb notice 
that cbrhparisoii 23 and 23a«xcccdcd .013 inch Hg. In 
this case discontinue use of the aneroid and initiate 
a request to intermediate-level maintenance personnel 
for a replacement aneroid or for othe^^propriate 
assistance. 
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What ait the itquiirmmU fdr standardizing com- 
parisona of the aneroid barometer? 



^ ^llP^.^^ J^^ J^^^^^^^™^ routine comp^* 
sons of the aneroid barbibeter? 



What are the procedure for making the aneroid 
barometer comparisons? 



When making V^kly rompuisons if^^^^^ 

of AWS Form 85 exceols MO inch what must 

be done? 



What procedure is reqiiirol if two consecxitive cor- 
rections in colunm 16 exceeds .015 inch? 



234._GiyaJtattGMt^ 

observed barometer readfaig, sin of cbrrectfbns^ Unt- 
p^iiire oorrictioii tibl^ iiid bitfolraJ>b^ r^^ 
coiii^e the tg^y^ corr^tfo^ j^oa_p^ and 
barograph correction and indicate tbe entries for 
colt^m 59 thitHip 65 of AWS Form 10. 



Comparisoo of the Microbarofraph. As .indicated 
in 6bj«mvc 230, station pressure Column 17 of AWS 
Form 10) can be deterxnined«|^ the aneroid 

barometer. When you used the amrbid, you did not 



have to complete columns 59 through 65 of 
Form 10, Howc>^fjjvben the mia^ 
as thc prifwiij bsjrument you must compJeie these 
columns. When the micrbbarbgraph is used for pres- 
sure measiurements, it must^^ st^ulan^ 
parison with^ the suttion nacrOTrifd terometer^^ 
routine comparisons must be made at 6-hburly inter- 
vals during staiibn duty hours. ^ 

Station pressure cor^ tcotmms59 through 

65X To make the discussion easkr to follow, refer tb 
figuPcJ-13. ThcJbUbwihg entry Jute apply: 

a Cbluxnh 59— the tiinc (GMT^ the mercurial 
bafdmetefjriead. 

b, Colunm 60 — the temperature (tb the neurst 
.5^ F4 of the attached thcrmoii»tcr. 

c. Cbluxnh 6t---the mercurial barometef reading 
to the ncau^t .001 inch Hg. 

± Cohtnm 62— iht total cbrxectibh of the mer- 
curial barometer (DD forin 744 and teinperature 
cbnrctiph) to n»it»^^ 

e. Column 6%^the algebraic sum of columns 61 
and 62 (statibn pressure). 

/ Column W^the imcfbbi^ reading to 
the natfe5t_.W5 iiKh Hg- _ ' 

g, Colunm 65— ihe difierence between the mcr- 
cunal barbmeterand microbut^giaph retulings(roinld^ 
to the nearest .005 inch). 

If the bbtumh 64 entry is greater th^ 
entry, the cbrrectiph entered in <x^ltimn 6^^ 
by a minus if teaa^aplus sign. This entry (colunm 
65) is enjtered to the nearest .OOlinch and is the barb- 
^ph cbrreciibh for the hejct 6-hbur period. If the 
barograph is reset bo^^ 

.0^ jnch Hgr vcriJty Ac^accOT by making a second 
comparison. Snec^sary, the secbnd cbmi»risbn may 
S entered in block 90 br bh a secbnd i»ge of tte AWS 

800X1 10. If your con^Mut^n stiU ^J^^j .OJ^) inch 
|g]^f»^ the barog^h to a zero correction, place 
an asterisk before the ;Qerb, and make a note in cblumn 
90 (^barograph reset to a zero correction at 1 148). 
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Figure 3-13. Sution pressure compuution. 
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1234): 

P'^^S the foiiot^ng infqraadbn, total 
c^mction^ station pressure, and barogmphtpitec- 
tioiu Aiid indicate the entries for columns 59 



throujh 65 of AWS Form^ 
Type of mcreurial barbmcten ML-512 with sum 
of corrections of -.(5M. 



mo 

7Q.5 
11:0 
71.3 
7ZQ 
7l3 



27.5 
-.095 
-096 
-097 

-jm 

-.099 
-.101 



Corrtction of Mwcimal ^omtter for Ttmptraturws (ML-512) 



2S.0 
-:096 
-.097 
-.099 
-.100 
-.101 
-:103 



28:5 
-OW 
-.099 
-101 
- 102 
-:103 
-.104 



29.0 
-.100 
-.101 
- 102 
-.104 
-.105 
-.106 



29.5 

-.ibi 

-.103 
-.104 
-105 
-..107 
- 108 



30.0 
-.103 
-.IW 
-106" 
-.107 
-:108 

-no 



30:5 
-.105 
-106 
-.108 
-.109 
-.110 
-.112 



a. Cbl 59-ll» 
Col 60 - 70.0 
Coi61 -^.ibb 

Cnl ^ 

Cbl 63 - _ 
Col 64 • 28.985 

c. Cbl 59 - 0547 
Cot 6b -72.0 
Col 61 - 28.694 

Cbl 62- 

Col 63 

Col 64 - 28.565 

Cbl 65 - 



b. Col 59 - 1753 
Col 60 -71.5 
Cbl 61 - 29.858 
Col 62- 

Coi 63 - 

Cbl 64 - 29.710 
Cbl 65 ^ 



Col 59-1157 
Cbl60-71.S_ 
Cbl 61 - 29.733 
Col 62 - • 

Col 63 - -- -— 



Cbl 64 - 29.605 
Col 65 



235. iJtf the stepa In cdmpiitint Mi'level pronve 
miDf tiM pressure reduction conipaUr, and detmnine 
tte sca^evel premure flnom given inforaation uiins 
tables 3-1 and 3-2. 



Sea^Level Pressure Reduction. The weather station 
at which you are a^ijpie^^ shbuld, and probably does, 
have preparwl tables you can use tb determine sca- 
IcvcJ pressure and altimeter setting. Howen^, there 
are4un« when ybu may have tb construct new tabte 
from '*sci5tch.'* lTi» c^^ when ybu move to 

a new bbservatibh site, or when your aurent tables 
do nbt have ehpugB lahgetocbvef extreme variations. 
. Pr^^^^c redtM:iion computer. You can r^u(% the 
obscrv«l station pressure (cblumn 17) to sea-level 
prwsure (colunui 6)^hy_eiihcr of two methods— by 
using the pressure reduction computer ^BAN 54^ 
7-8) Of by using prepared pr<ssuae reduction tabteL 
The qmckot and m<^t acxuia^ method is tb use the 
dbmputer. Side 1 of the^coraputer^^ uscd tb compute 
sca-teyel pressure vahics. This ^de^is oilibratad in 
miiliten and inch«J>f mercury (pressure) and has a 
movable scde calibcatel in "V* ymties (the ratib of 
sca-lcyel pressure to station pressure per ii^ment 
of 12-hour meM tmp^^ in degrees Fahrenheit). 

To reduce station j)ressure to sea level using the 
computer, foHow Siis proaxlure. First, use the sta- 



tibn pre^uie as it is recorded in column J7 tb the 
n»rest .W5 inch bf mercury. Next, determine the 
12-horavman temp^ using side 1 of the 

computer, set the P-index_to the current station pres- 
sure bn the P-s(»ie (inc&s). Det^rmiw the **r value 
b^ iBing the mean temperature and the table of -r^ 
vriues for your sution ttet is s^^^ the com- 

puter. AUgn the computer cursor with the derived -r** 
scale value. Under the cuiror on the outer (Po) scale, 
rwd the se&-level pressure in millilyin. Figure 3-14 
illustrates the ^jroper alignment of the scales and 
cursor for the following values: 



Siatioii preuore « 29:285 incliel (oiiwr scale) 
•V* vahie (derived from ubfe using a i2-hr man tem- 
perature of 75» F.) « .0269 



Th^ valuo produce a SHi-fevcl pitMUre of 1^018.4mb. 

7iz6& preparation and me. This method of corn- 
puurygjc^-leyel j)ressurc is much simpler than using 
pressure reduction tabl«; therefore, it is used at most 
AWS stations, ff you do have^to prejarc a»-level 
pressure reduction ^ you must prepare them in 
accordance with FMH-8A, WBAN Afani4a1 of Ba- 
rbmetry;. __ - 

The FMH-8A uses a tesic formula for dctcfmining 
s^-le^l pressure values. Let's begin by putting down 
the formula and identifying its parts: 



Tmv 



Po»PXr(wherer» 

Po soiL-level pressure 
P ' station pressure 



r « mtk) of sea-level pressure to sution prwsure for each 
degree of temperature 

= a constant value jof_Ocb266896* R. (This value is built 
into the table of values.) 

Hpg ^ repn»enu the dif^^ two known heights of 

your sution elevation in meters 

Tmv « 124iouf mean temperature expressed in degrew rankinc 
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• SCALE SYMIOIS 

K * iTAnON PtfUUCK tNlHO OR Ml. 

^lll^y !l^^^i>_^J)^|A LTV^ HO OR Ml. 

r » r«IS»U«i RIOUCnON ratio COIIISfONOMO to 
^?*?*J?JyJ'*_*^^ I OMITTib 

PRlCeD»40 OtClMAt ON SCA» OP f WHlll 

M'^!L^^f/"J'^*^*_!^^^ STATION MfSSURE 

OR RiOUCIO SIA iRVIt MiSSORI. THl tAgU OF r 

.^'^^'^Tr TO THi OIVIN STATION RllVAThON 
AND LOCATION. 

CdMPtJTATION OF PRESSURE REOpCED TO SEA LEVEl 

i: oititMMf (A| oisiRvib STATION missuri 

(1} SrATlON TfMMRATUil ARdUMENT;t| 
(Q PRISSURI RibliCTION RATIO, f PROM TAitt, 
CdRRISfONOtNO TO ti 



Flgoic 3-U. Example of M-teWl pressure computation on computer. 



Now, work an example prdS^n by substituting the 
following values into the fbrnnil^: 



' 27.00 inches of mercury 
t 5O0 nietm 
F. 



Obiefved statxo^ pmwire 

Stttign ekyation 

12-hour mean tempmnire 

Using table 3-1 (an cxttact from FMH-8A]u^coh- 
vert 27.00 inches mcrcuiy to pressure in millibars 
(914.33 mb). Thoiconvert the 12-hbUr m«in tempera- 
ture from Jhc Fahrenheit i^e to the ranlcine scale 
using ® R = 459.7 + °Fi; which produce a value of 
509.7^ R. Ncwv using table 3-2 (extracted from FMH- 
gAju Jlbcate the station elevation value and enter the 
tablert^rfi^tfsc itcoiiicidcs with the rankinc tempera- 
ture. The rankiM'SSpcratwc of 509.7^ is rbuhdcd 
off ta 5 10° R., giving us a value for of L0621 \. 
Otir final stcp: in arriving at the «stt-levcl prasure is 
to multiply the station pressure milfibar value by the 
derived '*r^ value as follows: 



This produces a sca^ewl JJrtssure of J^P- 

You (an now start the sea-level pressure reduction 
table. The actual tabular construction and format 
used is at the discretion of the individual station. 
Rememfer^ when yqu^ temperature or pr«- 

sure, you must compute a new constant (**r** value). 
You must also inclwle enough values in the table to 
cover the pressure and temperature range of your 
station. 



Exerds^ (235): 

1 . List the steps in computing sea-level pressure using 
the pr^ure reduction computer. 



1 Given the fbUbwing ihforiiiatibh and using tables 
3^1 aiKl 3-2, determine the sca-ievei pressure in 
millibars: 

a. Station pressure = 27.50 inches, 
12-hour mean temj>crature = 50® F. 
Station elevation = 550 meters. 
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914.33 mb « 1.0621 1 
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TABLE 3-1 

INCHES OF MERCURY TO MILLIBARS 



. 01 .02 .03 



In. Hg 
27. 00 
27. lb 
27.20 
27. 30 
27.40 
27. 50 
27.60 
27. 70 

27. 8b 
2- 90 

28. 00 



914. 33 

917.71 

921. 10 

924.48 

927.87 

931.26 

934.64 

938. 03 

941.42 

944. 80 

948. 19 



914. 66 
918. 05 
921.44 
924. 82 
928. 21 
931. 6b 
934. 48; 
938. 37 
941. 75 
945. 14 
948. 53 



915. 00 
918. 39 
921. 78 
925. 16 
928. 55 
931. 93 
935. 32 
938. 71 

9*5.48 
948. 87 



915. 34 
918.73 
922. H 
925. 50 
928. 89 
932. 27 
935. 66 
939. 05 
942. 43 
945. 82 
949.20 



^ ;ja 

S115. 68 
919. 07 
922.45 
925. 84 
929.23 
932. 61 
936. 00 
939. 38 
.942.77 ■ 
946. 16 
949. 54 



.^5 

916. 02 
919. 40 
922. 79 
926. 18 
929. 56 
9^2. 95 
936. 34 

, 939. 72 
943. 11 
946. 5(f 

.949. 88 
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TABLE 3-2 
DERIVED -R" Value table 



Station 
elevation 
in Meters 



T 



12 -hour mean temperature in degrees Rankine 



>00 
i. 06338 



505 



510 



515 



520 



500 

510, 

520 - - - 
530 - - - 
540 - - - 
550 - - - 
560 - - - 
570 - - - 
580 - - - 
59& - - - 
600 - - - 



1. 06468 
i. 06601 
1. 06731 
1. 06861 
1. 06994 
1. 07125 
1. 07258 
li bt389 
1. 07520 
1. 07654 



1. 0627 5 
1. 06402 
1. 06532 
1. 06662 
1. 06792 
1. 06923 
1. 07053 
1. 07182 



1. 07312 
1. 0744^ 



1. 0757 5 



1. 06211 

1. 06338 

1. 06466 

i. 0659.6 

1. 06723 

1. 06851 

1. 06982 

1. 07110 

■1. C7238 
t 

1. 07369 
1. 07498 



1. 06148 
1. 06275 
1. 06402 
1. 06530 
1. 06657 
1. 06782 
1. 06910 
1. 07038 
1. 07167 
1. 07295 
1. "07421 



1. 06086 
1. 062 14 
1. 06338 
1. 06463 
1. 06591 
1. 067 14 
1. 06842 
0 



1. 

/ 

1. 07095 



1. 07221 



1. 07349 



V 



m 

J- - - 

12«&oar meurtaiqperthire ^ 6CP F. 
Station devfttion J5 5W 



tl-bcmr mernn tempenture s 4S^ F. 
Statkm de^ukiQ s 570 meteiy. 



VOii tgNii » iod 
iittfag bwrt oo rtNiii tiftaifti^^ iiid Ult tbe sl^ 
raqirind to cqiqiiilt ^ttncter iittfeig iiriiif tiM 



\ -AlUuMt« Sctttig. tte m^rainnsDn oKgi^ 
of Gompu^^ wtSng are the FMH-8A 

QKth^l 1^ tbejiiiaisinr reduction confer (WB AN 
54^Mj metdtod, _ . - . _ - _ 

RrfiRire JSadtt^oii- Contputv^ Wben using tte 
conyiuier^ ttie informiiltbii yoo need to obtain 
an altiioe^^rabg bjbe Aadpii pitisure and the' 
station devititon^in feee Hgnore 3"I5 is an egample 
of altimeter setting cbmputatibn using the conqputer. 
^ Hm to d^tuii tlie st^bn pcessiire to 

the nearest OQS indi (Mlumn 17). I^i u^g side 2 
of the computer, s^;tfif F4ndex to the obtained sta- 




tion j>ns8ure valiw bh either the or P. A S. soile, 
as appropriaus. Alypi the cursor oym tte statibh ele* 
^tion on the H-«cale. Finaily, under tte cut^qr on 
the P. A*S^ soaie On this exampk)^re^ 
altimeter^settihg value tb the neiirest huhdredt^of ah 
inck Rgure 3^15 iUmtratgi how^tbe compu^l^ set 
up itting a sti^onpressure of H««incha a^ a^a^ 
elevatibh of 737 &t Hiese vafiies produce an altime- 
ter istting of 30.07 i^ ^ 

: ^hbmter Mt^ ui>to, This method requim you ib 
uae tables 8.1-1 through &i4^om FMH-^A. To 
UllUftrate the actual procediuv wh^ using th& me&od, . 
we^ve included Udj]e^3 (|p extra^^ bf uble 8.1 ' 
from FMH-8A). To ccmpute altimeter setting by 
this iMthod, use the following steps: 

q. Rf^er to tte iKxly of 3-3 and find the pres- 
sure altitude corraiponding to yourcoitccted (column 
17) station p r e ssur e. 

b. Siibtrict^ algebiaiGilly^ your station elevation 
from tte pr«itte aUijtude obtained frbm the table, 
'^c Go bttdc to the Uiblejigain^ Take the ^^ue ob- 
tidhed from step £ and find this value in the tabfe. 
Its pttsstiit e(|tiivaleht is the altimeter setting. 

Sow^ I^s work thro^sb a^aa^Ie problem. Podunk 
AFB^ Fowa^ has a station elevatibniif 73S feeL At a 
giv en tim e the station picsiure is 29.090 inches. Follow ; 
the steps g^tnen above jmd use table %-3^ 
tiohs shoukLprodtipe the foHowing^ results: 
a - Station preuure^ 29.090. 

Step b - Prasure altitude i^lue for 29.090 - 778. 




mfATS^N PliSSUML*S4Q« Of _ MMOItY (MJ 
MBSTAnON lOVATION |OI fttSSUH AtTnODI | 

Ai«Aiifiem ssmNo.Moas op MncuiY. 

ALTlMETti SITTINO COMHlTAtlON 

— _'. ___________ 

1. SI T TWl P MM ONI or THS iOiPl DSK ON tlQ OSSIiVfe STATION 
raSSUilD ON SltHtfttMl ~f SCAU AS AFiNK>HtAtt. 

3. ItAO AltlMftn SfTTMO ON TNI ^ A. S. SCAll oH^Om STATION 
aiVATION ON TMt H SCAlf (OR tlNIATM SftCUt INOCX UNQ. 



3S^ 



FifUfe 3-15. Exampk of aftimeler lettiiif ooraimutidn on computer. 
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TABLE 3-3 
ALTfrebE IN FEET AS FUNCriON OF PR^WRE 

Standard Atmqsjtf^ri 7^ If ttA ^pijn^caHcmtf of ICAO 
(JnUrnatbmai CivU AvuUian Organiimtw^) 
T^Omlar vdlu€9 giv^^mwi0 (t^^ BtMndavyi aw a funety»n of 

^^^^ /yot<: Alt%tudo9 wro BtrieUy m torm» of '*9iandard ifoopoior^M foot.'' ' ' 

P^Btire, y J 

inches of 0 0.01 0.08 0,08 0.04 OM 0.08 0.07 0.(ffi 0.09 

mercury 

1 ft. ft_ 

26.0 r. 4888 4878 

25.1 4782 4771 

26.2 4876 4885 

25.3 4589 4559 

25.4 4483 4488 

25.5 436r 4847 

25.6 ^ 4253 4242 

25.7 — 4i48 4188 

254 4044 4033 

25.9.. 3939 3929 

25.0 3836 ^25 

26.1 3732 3722 

26.2....-..::..™ 3629 3619 

28.3 .: .:: : - 3526 3616 
26.4::::::::::.:,:::: 3424 3414 
---- - ^ 'LiL _ 
26:6 :.. 8322 3311 

28:6..... 3220 3210 

26.7..... — 3118 3108 

26.8 3017 3007 

26.9 2916 2906 

27.0 2816 2806 . 

27,1..... 2716 2705 

27.2 2616 2606 

27.3 2516 2506 

27.4 24i6 2406 

27.6 2318 • ffli07 

27.6 2218 2208 

27.7 ™ 2fl9 2109 

27.8 2021 2011 

27.9 1923 1913 

ffl.O :-^:-:::::::- 1826 1816 

^.1::::±.- ::::::^ 1727 1718 ^ 

28.2 :::/: : ::.: 1630 1621 

28.3 ..If::.: ......... 1533 1624 

28.4..,.. 1437 1427 

28:5 1340 1381 

28.6 _ 1244 1235 

28.7 . 1149 1139 

28.8 1058 1044 

a.9. 958 948 

29.0...,^ 868 853 

29.1 768 7^ 

29J2 674 664- 

29.3 5S 670 

29.4 486 476 

29.6 392 ^ 

29.6 298 289 

IS.7.^.^... :™ 205 , 196 

29.8..::;;:.::::-— 112 108 

29.9::..:^ .:_:. 20 10 



& 


ii_ 


it 


ft 


ft 


ft. 


ft • 


ft 


4867 


4856 


4846 


4886 


4824 


4814 


4803 


4792 


.4760 


4750 


4739 


4728 


4718 


4707 


4696 


4686 


4654 


' 4648 


4833 


4622 


4611 


4601 


4690 


4580 


4548 


. 4587 


469? 


4616 


4506 


4496 


4484 


4474 


4442 


4482 


^4421 


^ 4411 


44b0 


4889 


4379 


4368 


4837 


4326 


43i6 


4306 


4^5 


4284 


4274 


42^ 


4232 


422i 


42il 


42iK) 


4190 


4179 


4169 


4158 


4127 


4117 


4106 


4096 


4085 . 


4076 


4064 


4054 


4028 


4012 


4002 


3991 


3981 


3971 


3960 


3950 


3919 


^08 


3898 


3888 


3877 


3867 


3856 


3846 


8815 


3805 


3|l4 


3784 


3m 


3763 


3753 


3743 


3712 


3701 


3l91 


3tei 


3670 


3660 


3660 


3639 


3608 


3698 


3588 


3578 


3567 


3667 


3647 


3637 


3506 


3496 


^8 


3476 


3465 


3454 


3444 


3434 


3408 


3398 




3373 


3362 


3362 


A34!L 

!!5 




3801 


3291 


3281 


. 3271 


3260 


3250 


jS240i 


3230 


3199 


3189 


3179 


3169 


3159 


3149 


3138 


3128 


3098 


3088 


3078 


3067 


3057 


3047 


3037 


3027 


2997 


2987 


2976 


2966 


2956 


2946 


2936 


29^6 


2896 


2886 


2876 


2866 


2855 








2796 


2786 


2776 


2765 


2755 


2745 


2736 


2725 


2896 


45686 


2676 


2665 


2655 


2645 


2636 


2626 


2596 


2585 


2575 


2566 


2566 


2546 


2535 


2525 


2l95 


2486 


2475 


2466 


2456 


2446 


2485 


2426 


2896 


2386 


2376 


2366 










2297 


^7 


2277 


2267 


^H(7 


2247 ' 


2237 


2227 


2198 


2188 


2178 


2168 


2168 


2148 


2139 


2129 


2099 


2089 


2080 


2070 


2060 


2050 


2040 


2030 


2001 


1991 , 


1981 


1972 


1962 


1952 


1942 


1932 


1903 


1»»3 


1884 


1874 


1864 


1854 


1844 


1836 


1806 


1796 


1^ 


1776 


1766 


1767 


1747 


1737 


17C» 


1698 


16» 


1679 


1669 


1659 


1650 


1640 


1611 


liOl 


1592 


1582 


1572 


1562 


1658 


1643 


1514 


1504 


1495 


1485 


\475 


1466 


1466 


1446 


1417 


1«» 


13i« 


1389 


1379 


1869 


1360 


1350 


1321 


1312 


1302 


1292 


^,.^288 


i278 


1264 


1254 


1225 


1216 


1206 


1196 


lJ0li87 


1177 


1168 


1158 


1129 


li20 


1110 


lioi 




1082 


1072 


1063 


1084 


1024 


1015 


1006 




986 


977 


967 




929 


920 


9iQ 


901 


891 


882 


872 


844 


884 


825 


816 


806 


796 


^7 


778 


749 


740 


780 


721 


711 


.:702. 


693 


688 


655 


645 


636 


627 


617 


608 


698 


589 


661 


551 


'542 


532 


523 


614 


504 


496 


-467 


457 


448 


489 


^429 


420 


411 


401 




364 


864 


846 


. 336 


326 


317 


3(» 


280 


270 


261 


252 


242 


283 


224 


216 


187 


177 


168 


159 


19 


140 


181 


122 


94 


85 


75 


66 


57 


47 


38 


29 


1 


-8 


— 17 


-27 

> ■ ^ 


-86 


-45 




-64 



i59 



( 



m 

St9p c - Now iubtimct the ititioti election alge^ 

hrwodly, 778 - 735 » ^43. 
St^fd^WitJm the Ubk we find that this >43 

coira^tidi to a jn«iure of 29.87 inches, 
some mes, mteipolation is neoswury.) 

This 29 J7 iiici|^ii^^ setting for a station 

pressme of 29w090kWhen preparing tables using this 
method, toBq> in mmd that yo^mrat stv^with the 
lower and U|^per limits of the observed extremestatton 
prfSBisre yalimu litis utfortna be obtained 

from the station cUmatic data summarin. table 3-4 



U ia ewnp a completed station pressure to 
altifl^e^r »ttinj rativernon table. As you caii am this 
tabtejm Miatructed using 28.400 and 3(X28d inches 
as the extreme values of observed station pressure. 



ExercisM (23*)^ 

1. Usinf table 3-3, compute altimeter setting for the 
foUowinginfbrination:^^ - 
a. Station pr^sure* 28.405 
Station elevation = 1,353 feet 
Altimeter setting = inches 



TABLE 3-4 
STATION PRESSURE TO ALTIMETER SETTING 

Fodonk Air Force Base, lows 

Station Eiavatloa: 7 35 ft 



Station 
Ptttssora 

iSchia) .00 



.01 



.02 




28.40 29^7 29.18 29.19 

28.50 29.27 29^28 25^.29 

28.60 29.37 29.38 29.39 

28.70 29.48 29.49 29.50 

28.80 29.58 29.59 '29.60 

28.90 29.68 29.69 29'.7d 



29.00 


29.78 


29. 7^ 


29.80 


29.10 


29. sr 


29.90 


29.91 


29.20 


29.99 


''30.00 


30.01 


29.30 

i 


30;09 


30.10 


30.11 


29.40 


30.19 


30.20 


30.21 


29.50 


30.29-^ 


30.30 


30.31 


29.60 


30.40 • 


30.41 


.30.42 


29.70 


30.50 ^ 


30.51 


30.52 


29.80 


30.60 




30.62 


29.90 


3O;70 


30^71 


30.72r 



29.92' 

__* 

3Ck,02: 30503: 

-4 

30.12 30. 

30.22 ^ ^0.23* 

-- --^ --^ 
30.32 * I0.33 ' ^ 36; 



3Q.43 30.44 
30.53 30.54 



30.53 



.45 'v.3b.46 30.47 
30.55 :io.56. 30.5,7 
30.65 



30. 73 3D-. 74^-30775 30::T6 



30.00 30.80 30.82 30.83 30.84 30.85 3d;86 30.87 30.88^ 30.89 
30.10 30.91 30.92 30.93 30.94 30.95' 30 ; 96 _ 30. 97^^^^^. 98 30'.99, 
30.20 31.01: '31.02 31.03 31;b4 31.05 31.06 31.07 31.08 31.0^ 
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c. 



Slatiofi pmsuie - 
Sutidii eiemion f 983 feet 
Ahi«ter_gttmg s< — 
Statioii pteutire ^ 29.936 



.inches 



stauoo pteutire ^^.y^u 
Sutidn elevation ^ 33 feet 
Altimeter iettin£ = jnches 

2. lising table M, determine the alttmeter setting 
Ior-£e foUbwing ihfbrmatidn: 

a. Station pressuit ^ ^.630 

b. Stttion ptesnire = 29.990 
c; Statibn pr^ure = 28.420 
:d. Station preuure ^ 30.220 

c. SUUioii jMtssure^ 

3. List the stefs in computing the altimeter setting 
using the pressure reduction computer. 



237. Givw Wonratio^ the app and/or app 

99ppp tisfiig tables 3-5 and3-6; and, frbm given state- 
mental indicate the sifniflcant cohunn 13 pressure 
remarks. 



- m 

Presiure. Entries and ReniarlU*, Most pHssut^ 
entries on AWS Fom 10 are node wUy^aiid qiik^^ 
Whoi the aneroid barometer tsjhe primary pr»sure 
measuring instrumoit^ only three columns (6i 12, and 
17) are illdd for pretture. In addition, the Re^^ 
coliunn (^'^^^ 1 3)^ usdd. When the microtm^rvh 
is the prmiary uiktrument, lines 39 through 63 are 
completed Jveiy 6 hours in addition to the regular 
entries (o^ctive 2W). Pi«aure elements arc nor- 
mally determined as close to the hour as possible. 
You should plan to evaluate and rebbrd all other 
elements of your obstfwtion tefort you read the 
barometer In this way, oich w(^ther station make$ 
pressure readings at nou'ly the^ same time. This in- 
creum the usefiUhess of the pr^iire values. 

sure in miiflbars using only the tens, units, and tenths 
di^ts <with6ut the dcaiuil point); e.g., enter 132 for 
a sca-lcvcl pressure of 1,01 3.2_mb^ If the pressure is 
estimated, prefix the value with an ^E"; e.g., E132. 

Aitimiur setting (cdhtmn 12). Enter the altimeter 
setting in inches of meicury using bnly^ 
tenths, aiid hundredths digits {without the decimal 
point); e.g., enter 994 for a setting of 29.94 Inches. 



^ TABLE 3.5 _ A_ 

DETERMINATION OF BAROMETER TENDENCY CHARACTERISTIC 



I. 
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LOWER V 
Atmospheric pressure ndi|; 
' ^ • than 3 hours ago . 



• /VI 

Prriix ihe eiitty with aa **£** wten the data are esti- 
inati^. Enu^^ * 

Station prmm fcokffm Enter station j>r 
sure to tbe httrcit ilQSiach on each 5- and 
ptNwrvatibn (c.g., 29.995). Prefix statio^.^faaiire 
mtta^ v^E^ wte^ dau are estiinate^^^ter '^M*' 
if prasure it missing. 

Suf^iniaiteiry Codid EPata and R&taria (6bi- 
mm liy. Coded additive data groups tare included 
od^wtdi tte >_and 6-hDurb^^ Tte firit 

coded group conttdns barometric jbita (app 9^pp)^ 

MromeMc rrocr (ai, Barometric data include 
toth^^ bafofl|ptrK (^imiicterisiic (trace) the 
tendency <anK>unt of clauige). first elebent^ 
is the characteristic of the barogrsm trace ( tf available) 



TABLE 3-6 

SYMBpLS -pp- AND "ppp- — AMOUNT OF BARdMETRlC GHANGE IN THE CAST : 



for the 34iour period prior to tfaeactttal drmof ob^ 
yatibn. It is determiiied by d^jerving the trace on the 
Iwqgnun of the imcrbb^rdgraph ^d then 9elo:tihg 
the cod^ value, as shown in table 3-5, that twst tef^ 
r^nts the past 3-hoiu' perkxl. At statbns not equipped 
with a micrpbarbgraph, encode ^IbT from the trend 
in the altiroe^ Kttingi it<^^^ column 12. Col- 
umn 1 of table 3-5 shov^ the criteria foj^deten^^ 
the coded ^ue ''a.** Cblmnn 2 describes die general 
chumcteristic the trace must assume. Noting that only 
thm codef^ues (0, 4, and 5) may be coded wteh the 
3-hour diangc is ±.000. _ , ^ < 

Barometric iendihc^ 0>PJ^ The **pp- is ihc amount 
of ^onu^c change for the p^ 
is the difference, to the nearest .005 inch, betw^ 
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- 

aoQO' 
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. 0» 0 








100 


a 395 


IQiP 


,^ * • 


1 Y ■ 

* ' 


■■Mi 


(S 


.006 


. 3 


63 


d 166 


fis3 


ica 


.300 


ipt. 3 . 






OS 


.010 


. 3 


54 


.160 


6.4 








^ - 






06 


. 015^ 


• 6 


mm 

oo 


i6ir 


S.6 


103 




/ 10. 3 


lp4 


a 455 

\ . 460 


15.4 


07 


.030 






' . 170 


6i8 


105 


^riiof 


10. 6 


IM 


15.'6 


Oi 


.036 


.6 


59 


. 176 


&9 


107 


.315 


10.7 


lit 


;465 


15. 7 














108 


.330 




159] 


.,47b 


15.9 


10 


no * 


LO 


61 




ft. ] 


1 in 

A AU 




11.0 


161^ 


. 475 


l&'l 


13 


.016 


L3 


63 


. 186 


&9 




/-- 










14 


.040 


L4 


64 


. 190 


6l4 


113 


.330 


1L« 


163 


.480 


p. 3 


1$ 


.046 


1.6' 


60 


. 196 


& 6 


113 


.336 


11.3 


164 


. 485 


16^ 4 


17 


.060 < 


, 4.7 




.300 


6.6 


115 


.340 


11.5 


166. 


.490 - 


14 6 














117 


. 345 


\tv 


168 


. 495 


14 8 




.066 


1.9 


69 


.306 


& 9 


119 


.350 


W2 9 


169 


. 500 


14 9 


30 


\ .060 


XO 


71 


.310 


7. 1 














33 


V .066 


.3L3 


73 


.315 


7-3 


130 ^ 


.355 


IX b 


171 


: 505 


vr.y> 


34 


. 070 . 


X4 


76 


.330 


7.5 


133 


. 300 


13L3 


173 


.510 


17.3 


35 


.076 


3L6 


76 


.335 


7. 6 


134 ^ 


.365 


13L4 


174 


.515 


17. 4 














135 


. 370 

. 375-' 


1X5 


176 


.530 


17. 6 


37 


.090 




78 


.330 


7.8 


137 


lit 


178 


.535 


17. 8 


39 


.096 


%i 9 


80 


.335 


&0 














30 


.090 


io 


81 


.340 


% 1 


139 


.380 


IX 9 


179 


. 530 


17. 9 


£1 


.096 


&3 


S3 


.345 


a3 


jab 


.385 


lib 


181 


.535 


1& 1 


S4 


.100 


XA 


86 


.350 


as 


133 


.390 


la 3 


183 


.540 


14 3 














134 


.395 


13.4 


185 


. 545 


14 5 


^ 


. 106 


&6 


86 


. 355 


&6 


135 


.400 


12 5 


186 


. 550 


14 6 


S7 


. 110 


ai 7 


88 


.360 
















99 


\ 116 


3L 9 


90 


.365 


9.0 


137 


.405 


li7 


188 


. 555 


14 8 


41 


. 130 


4 1 


91 


. 370 


ft 1 


139 


.410 


1X9 


190 


.560 - 


tx b 


43 


. 136 


4. 3 


93 


.375 


93 


141 


.415 


14. 1 


191 


.565 


19. I 














143 


. 430 


14.3 


193 


. 570 


14 3 


44 


. 130 


44 


95 


.380 


"^9 5 


144 


.435 


14. 4 


195' 


.575 


19.5 


46 


.136 


4.6 


97 


.385 


9.7 














47 


. X40 


4.7 




.390 


9l8 


146 


. 430 


14.6 


196 


.580 


14 6 


40 


. 146 


4. 9 






idb 


147 


.435 


14 7 


198 


:585 


1X8 


SI 


. 150 


& 1 


99 


.300^ 


ia3 


149 


.440 


14*9 


300 


. 590 


3ao 










•te. 


ate. 


151 


.445 


15. 1 


301 


.595 


3d 1 














153 


; 450 


15. 3 


303 
303 


.600 


343 






1 
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4PF^I^) or pressure 
Tliese cboditions should 
is^riraif or fUlifig at a 



tiM cohimii It taatay M obwva^ towjug^ tte « t 
imm 17 oiby S-bours jmor. Iltts d^bnnoe is then 
CQiimttd IP a cbded'^value, «j ibbim in taNe 3-^ 
whidi tojfther with tte^tt^ itetiiii Uie ifq> ^up_. 
Fdr j^i^k, ft pressore_Mioe foMbej^t 3*hours 
ind id n ci a bOing^thoi steady Mce, Hie totaLproK 
wie (d|itii» for the $%our period is ,0^35 inch. There- 
fore, the app pc up sho uld be c»ded 6IZ 
fr^snn chmg9 €xcmll9^J^mb^0^^J. If the 
^ proiiuie change over a 3?ho^ 
^^ode fig. 98), ei^ as 99 and include the 9^pp 
> l^ottp in cqiopn 13. jvor exprnpte, a 3^hburly pressure 
trace of land a tendency of .340 (1 1.3 mb) is coded 
299 99115. _ ^ 

^gniftcant ftftmrksfc^tonm 13X As forall etemeiiy 
of the observation, Uiere m remarb ^onoeinmg 
pressure that you should be prepared to report These 
are iwaarlcs that are 
^jokd fie as foUows: 
f 0. ProBi^ii risihg^ 
rapidly (PR£S: 

be repSfml when tte pi^ _ 

rate of .06 tnc&or more per^hour, with a total faU or 
rise of at least -.02 inch or more at the time of observa- 
tion. • . 

b. Pr^ure nnstttd y (P RES UNSTTOY). This 
condition should be repflgM by stations with a micro* 
. iMLf pgraph, |t is indicBftH^^j^harp troughs or cinests 
* ' that dei^rt at least .03 inch from the mean trend. 

ExmSo(237): • 
1. Indiqite the ughificant column 13 pressure remarks 

for gch of the folldwiijg: 

a. The pressur^tos risen .02 indi in the last ^ 
minutes^,j>reS3|hg tte observation. 



b. The barograph chart indicBtes sharp troughs 
wd ctiHts that depart from the mean trend by 
.03 inck 

c. in the 3d minutes preceding the observation 
the pressure fell .06 indi. 



the changtefistte of the t|ace diiriiig thie piit 
3 hours indicated that the pressure iiicitased 
fteadily. The column 17 entry 3 hours ago was . 
29.130 and now is 29.210. 



- • -■_ - • - - --_ _ . - V_ _ ' 

c. TluLdiiuac^msU oiJ^i^^M^ during the past 
3 hoimjndiaited that tlKT^ress dmreased 
then increased. The column 17 eh try 3 hours ago 
was 30L1OO and now is 30.100. 

./ \ ' ■ 

d. The chiracteristic of the trace during the past 3 
hojiri indiw^ that the pressure incnw^ th^tfii 
increased more rapidly. The column 17 entry 3 
hours ago wu 29.405 and now is 29.735. 



e. The characteristic of the trace during ttie pfist 
3_hotirs imlii^t^ pressure incitMed 

then decreased, IlK ooltimn 17 entry 3 tours 
^ago was 30 .120 aiul now is 30.000. 



3^2. TmfMmture aiid Dc^^ ; 

rTemp^ture .is one of the m<»t common and easily 
understood measurements of weatter. Beskles its ^e*>^ 
fulness as a tool for anal^ohg IrbhtiU 
peratufe data is uMd 1^ the fUot; aldiig^^^^ 
dtitude, to compute the runway distance needed to 
reach takeblT speed. The temperature oL the air is 
sbiiM^imes caII^ ambi^i teij^eraiwre. This means 
fflr fiwly movii^^ abo ut^ unaffectcai by controHed 
heating or cooling souroesi The de^oint ^ti&^i& 
the tehy)erdh4re to winch air ma t be cooled, with 

s^uration. tte dewpbint is important beosm jtjs ^ 
the tempCTttire beyond which Jarther cooling pro- 
duces yiiihiecph^ Air Weither Service uses 
two methods for obtaining t^perMure and dew- 
point-Hthe AN/Tf^-i ] Hygrothermometer,andthe 



From the foUbwihg inTormatioii, and using j^bles 
atxl 3-6, detefmihe the a|^ iiid/br ^p 99iipp 

groups 

a. The charactenmc of the ^ace dtiring the post 
I hours indicated that tbe pressure^; decreBoed 
^Mtti increased. The cdliimn 1 7 entry 3 hours ago 
^ 28.975 and now is 2{|.935. 



^S.^taie the toipmtinre and dcwpohit jangcs of the 
TMQ^ll; and gimi TMOrll rMdin^ detcnnine the 
entrfei (br cdhtitiiit 7 iiid 8 of AWS Fdriii 10/ 



aiid Hiiintdity Set (AN/TMQ^ll). 
Tbe ttt^erature sRmsingelefflmt of thi^^ 
that changes its efectrical resistant with changes in * 
temperature. Hie dewpoint sensing dement (d 
is a gold-alloy device coated with Uthium chloride that 
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'mgii in fiectiical wwiittmcip came i 
ill tbi iigiial fran tfie transmitter to'^the in* 

;diaa». , . 

C^fi t ^i nyyr, lite wrt ng eteme^ 
oatoitf optnts over tHf&Uowingtcnipeniture lugss: 

a D(riv|KNiii indicnlb^ -30^ to Fihreniieit 

_"■ _._ - • _ 

If you determine thii there -tt an ennor of i*fJF* in 
Innf^ritiife nidinp or ZJ* F. m<lev^ mkUnp, 
totify matnttsiiance nal obtain dati from the piychfo- 
ineter. Thti de te r mlnail on of piwible error j^outd 
be gjaaeJ^ maintenance peragru^ljrt a» »^ of tlie 
AN/TM^ 11 trpDsm 

of the indicatora ii eroseded, obviotisiy tteK^data is 
dttregardttd. pocanona^t tfaa dewpoint iraicator 
regileii tbe samr or a hij^wt tan^pmiuie t&an t&e ^ 
fi« air am|«mtiBe, «iwja l^ d uring fof or ^wip^^ 
: tatfon. In tfaia case^ if no equipment error a suspected^ 
^^j^Mssider the dewpqiht to be the same as the teioq|na- 
twe. If ice fog is j«eiigit> issume that the devirpi^iht 
wUijespect to ke » the^w a ^^ny:^mture» and 
<M vert the dewpm 
psydjrom^gfc citaitet^^^^ 

Endrfaa on Fimjt. iJl t»i$eiatures * 
to the neatest whoie^dcgee, Te mp e mtur e is entered 
in column 7 to the nearot whi>Ie degite Fahithheit; 
♦c.g^35for3*5,^ Pi^_s^l»rotempeia- 
tura with a mima ^pi; e*g.^ -7. Eater M for msmg 
data. E>ewp<Hnt is entmd in cohumLS to the mrest 
wtfiote (te^tte Falu^^ or enter M for missing data. 
Prefix subaaero dewpoint temperatures with a mmus 
sign. EntO' st^Sticai data m p ar e nthese ag Le^ enter 
the water equivalent of the diy-JaUb temperature when 
the air temperature is (-37* C.) or below: 



i; What is the tempetatuie^mnge on the TMQ-Il? 



1 What is the dewpoint range on the tMQ-> 1^ 



3. Oiveh the foUdwing infonnation, determine the 
^rrwt entries for column 7 and column 8 of A WS 
Form Id. 



•.90.4 _ 

b. mimii 22.5 

c. 1.0S.S 

d. miiiui 55.6 



70.6 

fllfffllf 25.0 
»5 
40.0 



Coi 7 nury ' Col B entry ^ 



no equipment error and fos^ it pretem 
65.4 66.0 

/ 



739. Vtititi^ and jmrect false sla^iilcnts e 
the prqwatioa cf the sling piiydiioaieter f^r use. 




K% most AWS detfu:m^ 
psychro^ter is us^^ a back-up^for tte>u(/TMQ^ 
11. It consists of a metid plate witi two liquid- 



it sd that the 
itoxiiutely 2 
[ometer (the wet- 
i^ator withr 



, showing 
i Two tempcFB- 



m^glan theimctt^^ tiib^ fisi 
mercury bulb pf o«^ tube exunrii 
inchesL l^c^Uie other; Hus 
bulb) is exited so that you oun dij 
oyt inioistening the dry-bulb tlKfrmoi 
is an illustration of the sling , 
the pdsitibq of the th^mbmetip 
'tlm»_a|e pbtaiife^ the {Mydu-bmeter-^-^V^ 
bulb temp era ture (fra^air) ^id^the ?^t-bulb tempera- 
ture (temperatures rmifaed by evaporadomri cooling. 

G^iemlpr^ctic^, Whoi the, psychrbmeter isi used 
as a backup for the tMCh> 1 ; it should be kept mdmi^, 
Prior to actu^ use for tempcratim m^ouremra^ 
must be exposed to the outside free air (in a shaded 
Idcadph) long endugh to allpw the instrument to 
rrach tray)aBture eijiiillbrium (nomaUy^ IS minutes). 
When not in use it sfaould'be kept in a clean« dust free 
Ibcatioh to prevent the wick from getting dirty. 



EKLC 



^ B » 30 «o an ^ m^. 




Figure 3^16. SUng p tyc h roineter. 

90 *, 



Wifer tcLmoUtcn Umt wet^iluib \^clc must be 
free of mmeratoHtter to jyrevrard^^ wtek from be^ 
cbminf ttiff and the bulb incnisted with minerals: 
Um c^tiUed vmter when avails raiii water» or 

S^Ojt? tJte^water in^^ 
and^neplace it as often as nec^sary, usually ones 
aweeJL _______ ^ 

_ T^^^^PA^? wct^iilb tbermbmeter must bdkept 
c^m in order to obtain curate nadings. Qiange 
the wKk at least once a week in areas subject to dust 
or ptber impuht^^ susi>nided in the air. Otherwise, 
change the wick at least ones ^ month. At stations 
where the pt ychrometer is used only as aj^kup and is 
stored in a clean loca^h, these frequencies may be 
mddifiwi. ■ 

j^eparmtc^ of rfw w€t-bi^. The wfck must be 
moistehed prior to ventilation of the psychrometer 
arid acxprdihg to tKe procediirti and conditions de- 
scribai^low: __ _ _ 

n^^^^bpn the dry-bulb temperature is above 37^ F. 
(3®^j, ihoistch the wick just prior^tb ventilating 
(c^Peft if tte hu^^^ is hi^ and tte ^|^CK appears wet). 
If^he ^yet^ib tempcrajure it exjxjctcd to he 32° P. 
(CP JZ.) or less, moisten the wick several minutes before 
yeqt^ilatibn so that a drop of water forms oh the end 

bf Jtfae bulb^ _ __ • 

> - 'fe* Whenever practical in areas where the tempera- 
is.high and the relative humidity is low, pi^ooled 
5j**t^^^<5Uld^te the wick thbrpughly 

several minute prior to and again_a^t the time oi vem 
^^tioit This helj^i^uce the temperature and prevents 
ut during yentilation. When this 
W^V^y/^^^^yP\J^^PP_ wick 
!n container of water between 



the.^tek frbmd 
tprocedure » not i 
extended into an 

observatiphs 

4?^ At dry-bulb tOT F. (3° C.) or 

p!ow, use water that hasten kept at room tempera- 
in order to mdt completely any accumul ttion 
Jfec oil the wick. Moisten the wick thoroughly (sit, ■ 
JBT J I miriut» befoit^^cntU to jiertnit the 
ttotl heat of^^ion (released whe;;^^Water f nptz^^i ? 
{j^di^ipatwrbcforc vcntilati9h jS^^t^gun.' t5o1^t^ 
* ^;e^bi»s wate^^ wick siii^ a tr" * 

*i:0lling is nec«sary for^^q|ate^^)|.^][f tj^^ 
Js Sot frozen at wet-bulb brnfNjifyttfri^^ . 
^^Py G.l touch the wick w|j:h clpajifii^ia^ " 
mld^bjects to induce freez|^|^^«St^ tp* 
Sidtfce freezing use the range of thfc 

^sychrometric jcalculaibr f^^oi^fyu^lipfi^^ 

take the follbwi^gi^^rtiofti pnbr tor ve^^t 




/r/ 

ocaiitinis. If there is rhoisture on the thermometer, 
wij>e it dry wth a soft cloth and shield thethermometcr 
!^';???_i'*_P^Pl^^i^J\_?l long Jw nccessii^ to permit 
dissipation <^ any extransous heat before r^ing 
the temperature. 



Exen:i8e(229): 

1. For the following statements, identify and correct 
those^tlmt ai«_fe5e. 

a. Prior to actual use for temperature mwuure- 
mchts, the psychrometer must he exposed to the 
butsidc free air (in a shaded location) for at 
least i5 minutes. 



b. In areas that arc subject to dust or other im- 
^uriti^ suspended in the air, the wick on the 
wct-bidb thcrmoiM should be changed at 
least once a month. 



Whenever practical in areas wherej(hSaemp«^- 
turc is high and the relative huniiditys;js low, 
^afm water should be used to moisten th? wick 
of the wet-bulb thermometer. 



c. 



If the wick is-not frozen a wet-bulb temperatures 
belbw 32° F., touch the wick with clean ice, 
snow, or another cold object to induce freezing. 



The dry-bulb temperature must be taken after 
ventilation when precipitation is occurring: 





le procedarei for ventilating the sling 



Vihtitating the -Psychrometer. To insure pfopei; 
"^-latibn bf the sling psychrometer, the air should 




iromctcr:;^v^-^^^ - - .^"l?''^' ^^V^ -^ 
ov. Wheftyde^^^bg^ 
B\ilj(p{hc^mbfi»t^ minotesifqj^sur tir v^tifflSSrt^ 

:Uccdo^«Hy5^^^^^^ 

morjsi^ sSp xl<^§ ftfiift; |Lte^ lu^V^i^ 

for tnc dlbsipatioR^f qx^mtM^^ya ft^^^ 
tibn. " ^ ^ ' ' ' 

ib. - 



V 



^pnor 



^<fry-bulb . tcm^riitu^ inuit ^ 

inning ven{ih^pn \^ is 



'! oyer the psychrbmcter bulbs at a minimum of 15 

[^^^t^jycT second- Using the sling p^^^^ a 
'^^f^Ckttp, swing the instrument so that it revolves at 
i> ■ 2 rcVblutibhs per second. Select a shady spot with no 
Obstructions within a radius of 3 to 4 feet and face ihtb 
the wind. Hold the instrument to your front and waist 
high while slinging it. Keep the instrument in the shade 
Ptyo^J body as much as practical, but ho so clbsc that 
body heat wiij piicct the rcadmgs. 

Sieps in ventilatin)^. Ati^T the wick of the wet-bulb 
has been properly moistened, use the following steps 
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UNI Of SIOMT 



UNI OP SIOMT' 



OlSIMVfRlS lYI TOO 
LOW IIACHNO r^.i}* 



El 



UNI or SIOHT 




oisayei*s_eYi too 

HIOH UAOINO i6.6* 



PtfTO 5*17. Itedtiif the t^maosmm. 



oisirVbi^s m IN comict 

POSITION ilAOMOiJIul* 



as a, guide iaventilatiag the slmg^^^irom^ 

( 1 ) Bepn Iqr ventiiating tfaep^chrometer for about 
15 secbods. Rea^ the wet-bulb thermdmeta-, but do 

^) Ventiiale for ano^er JO seoo nds and apdnj-^d 
the wet«»b«l& Continue this process at I6-fiea>nd 
intetvalf until iiu^ leadings are withih 1^\F. or 
X^jd^jfA^^^ Then ventilate the instnitnent at 
3 seconftttfervab^ 

(3) Wtmtworai^ccu^^ 
d6<^ttaie^ the m^-bulb tonpc^^ has twen reached. 
Read dils temperature to the nw^tO._PF^quickIy 
as pcKuibk, Jt»d the dry^ulb temperature to the 
nearest O.P F. Record both these temperatures. 



if the wet*buib temperature rises b e tw ee n successive 
readihp, lemoisteh the wick and ventilate a|^. 

ffj^ ^^^^^l^^^^- M§l^ certain that ybiir 
line of sijjht is perpendicutar to the thormo^ter tube 
At the top of the liquid cbtumh, as shown infigure 3-17. 
This avoids introducing an error of parallax. 



on tte ^rapufier. Vi^^ wd^^higH rdhge (fi^ 3-18} 
of the computer if the temperature is^^ 

32^ F. or the lo w r^mge siikJifi^ 3-19) if the wet-bulb 
temperature is below 32^ F. Then follow the steps 

listed below ^ 

(!) Set die 0P inde3LJ>r^^&«ide opposite the 
wet-bulb value oh the •T|j'' scalcJf the wet-4)ulb wick 
co>ered, or opposite the t>P-scale if the wick is 
unfrozen. _ _ 

(2) Move the cursor to the_wet-buib depression 
tdoiig tlK appropriate cblb^^ 

(3) Riod the dewj^int on^the DP-scale unde^the 
curabr hatiime; Before^^ou make the AWS Porm 10 
eh try ^ insure that the you use does not result 
yi^jj^Pbint that inii^er thain the free air tem- 
pemture. 



Exsi^j(241): 

i . List the steps in using the psychromctric calculator 
to compute the dewpoint.^^^ 



Extf c&c (240): 

1- State the j>rocedures for ventilating the sling psy- 
chrometer. 



2^1 > Lja jt>e slqw Iti jcdmpiiUnf the 
the payclironMCrk diicaiitor. 



- -iT 



ciiiator oonqrates dewpoint by comparmg the^pt-|^b 
temp e r ature wtthJlM wet-4iulb depraiion it thi^^^er|k||e 
ftatipn jmnure. Table 3-7 lists average stitibfi pn ii iurei 
for several rmnpei of itatiDn elevation. Select die pro- 
sure to determme wScfa D-tdde (colored rings) to use 



<5 V t,->' 



TABLE 3-7 

AVERAdE STAtiON PRESSURE V», StATION ELEVATION 
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Computer l^ressUre Mas* 
(Tnches of mercury) 


-^531 to ^-392 


^ 30" 


to +1341 


29" 


+ 1342 to 2316 


28" 


' 2317 to 3836 


27" 


3837 to 5976 , 


2r 


A^v« 5976 


23" 



Jo 



FIgm 3-18. PqrchrooMitric calculator (hifb-raofi 



Ghm ^-biilb jind wcl-lmib 
ll^p, eoowii tlii wK- hoib dipriiMioii 
tfet diti p o B i "by^ptitpoh it loit 



tanpcrajhiTc jrnd- 
and caklilile 



Cak^don. Pqt:hroiiietric^uibta^ffer 

one oiecliod of imputing dewpbint These tables Ite 
ttit (tBwppinti for i wide ririp of diy-tMlb/ wtt-blilb 
depras^m rebak>nihipn^(^ is the diffinretfix 

betireeo the dry^>iil6 and wet-bulb readings.^'Often 
your observed data falls between table values, and you 



if*!- 



' must intopbiate W ot^fii the correct dewpoint^Fig 
lire 3-20 iUiistra^ sd^ by step, a double interpola 
tion . Yo u can lee t «t iotetpdlitibn ii neoessar 
between tmgHfrdSm table v^ofi^ »gd li^tesstop 
toBU values^ henoe the rdou^tkH^vpQ^on.' 
Asiinpie ratio i^Jiroportipn ipK^ 
As you sojve ach^jntorpolat^irstep in fliure 3^20 
yon can readily see howthe dewpoint (mtddle sqtoin 
111 step three) is obtained. The dewpoint may equa 
the dry-bulb^or wet-buib temperature, but it shouU 
never be higher than ei^er. 
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\ dewpqint. Fif- 
3u6Ie inierpolA- 
>ii ii neceliiiy 



viiiMpbtaiidii. 
in flguii^ 3^2»^ 
(middie aqtoire 
oint may ^ual 
6, but it should 




33.733 



Figure 3^19* l^ychrbiMtrk oilculator (iow-rmnt* side). 



^ tures, compote the Wet-jbulb depression (WBD). 



56.4 b. -0 8 c; -1.5 
5 -2.8 



(DP) by using interpolation: 
72 61 



J3,0 -1 
WBD WBD~~/ 



d. 36.9 e. 1.0 
».5 -0.7 



WBD 



WBD 



WBD 



1 



t - V. 



f 
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727 


DP 


73 


62 



187 



1^ 



OBSERVED k Dry Bulb - 53 i 3 
Wet BUlb s 48.7 
Depression « 4^6 

TBgERATBRE::flf -DEW POINT 



Air 



Temperature 



53 



54 



Depression of Wet Bulb 



4.5 



44 



46 



5.0 



43 



44 




5 



Step #2 



r 



53 



a^53.3 



54 



4.5 



44 



44.6 



46 



4.6 



Step »3 



a. 

h " 


y 


a, - 


'53.J -^53 - 


.3 _ 


X 


b a 


54 - 53 s 1 


1 " 


2 




.6 (44 + .6) 


fx - 


.6 


y *■ 


46-44-2 



5.0 



a 
b 



X 

y 



4i^n ° ^ 

f ' .3 X 
JB-^ X..3 



a 
b 

X 

y 



53.3 - 53 - .3 

54 - 53 - 1- 
.3 (43 + .3) 
44 - 43 - 1 





1 r 

4.5 


-"1 
4.6 


1 

5.0 


u ■ ' 

53 


44 p 




43 


53.3 


44.6 






54 


46 ^ 


y 


p 44 



a_ 

b 

^1 
.5 



y 

x^ 

1.3 



a 
b 



X ■ 

.5x - ;±3 y > 
X a .26 or .3 



4.6 - 4.5 a .1 

5.0 - 4.5 "-^,5 

.3 (44.6 - .3) 
44.6 - 43.3 - 1,3 



— W 

Figure 3-20, Sample irncrpolaiion. 
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Air bas <*axactcristics. such » temf«ratiire, mdis- 
I?*?*^:*n4 movOT Air movement sometimeiL^rD* 
duces unusjal . in certain ai^ai^csc 

<?bikiitiom have been givra nanscs such as ••chiric^k" 
on tlw fcward side_of the Rocklis, •*nq^^tci^in 
New Engbmd. and '•Santa Ana** in eaiiforma. Some 
• ^i^fwds affect large amu^ whertas bthcn occur on a 
ldc9l scafe. Whatever their extenvwind blwervatibhs 
mchidc dircctibh, spoed. and character: This SKtion 
UKdi^ the wind^«iuipmcnti aitncs on wind charts, 
changing the chart rolls, extracting infonnatibn frbm 
the wind equipmcht^and recoc^2wind infonnation . 
on AWS Form 10. Surfac^^pWher ©bscrvation, 

.24;^ Ciyen i list of stitmmte cbnco^ g wind mms^ ■ 
uririg sets, r^rder cbirts^ and ratri^ on the recbrdo- 
charts, Ucnttty and correct thoie that m lilsc. 

Wind MiiraHng Sets. Twb Sets, ANj(GMQ-20and 
AN/GMQ-i t, arc used to provide Qxed statibn sur- 
t&c wind mibsuring and indicatmg. Wind sets are 
orioit^ to magnetic north. A recorder may be ised 
with tta GMQaiyaiHl the G^^ comw supplied 
with one. The GM^2lP offers one imi>oilaht advaun- 
over the GMQ-l I. Without modifration, the 
GMQ-J 1 wiU hamHe^^^ 
20jvill6peniteupto^ 
-itig seti can moQure wfaid speeds up to 240 knots on 
J^^ indicator; mhge is 0 to 120 icnots. 
to fodottt^^ you must switch the 

recorder to high range. Obtaining wind sgwl and 
direction frbm the indioitbr or recorder is not diS- 
cidt^ You musji remember to convert magnetic irotiit;on 
direction before longline traiismissibn. Figure 3-21 
shows the GMQ-IL indicator and 116-2 reorder. 
Cn*^'* ^ie some diflerehces behveen the R:6-2 and 
the^R6-362 rccoders. but the differences are mainly 
where the switches are located;) 

Pj'^ratibri of the wind measunhg sets requires very 
Uttle effort^ Norm^ bj)cratibn of the set is in the 0- to 
12(>-knot low rangef^Recordcr cjsart speed is nbrmally 
3 inches per hour, ^ut it <Sn be operated at 6 inches 
P?^ J}PMr ^o give a clearer recoid of changes in sp^ml 
or direction: Thc_cq^tivcfsion of chart speed is dbhc 
by oquipmcsnLpcrsonnei ortiy, 

f^^^^^^t Piiiffi. Tl^erq^Te certain (yitncs that are 
-required on ttej^d chart:^!^ ihstructiohs 
apply to these iMgired entrira: 

Changing chips' Change the wind recorder chart ^ 
only-aiUib^ prcvwit Ibss of r«:ord. 

Cnan^itificm At^ the Issginhirig and end of 
each chart roll, enter a time check, the station name. 
§nd a date-time group to indicate the tiimthc traces 
began or endjsijiMp^^ Enter the cftart feed rate 

if different from normal, or if times are hot printed ' 
pn the chart. Enter other Jdcntiflcation as necessary 
if the chart, or any piart of the chart, is provided for 
purposes such as special studies or an aircraft accident 
investigation. 
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Time checks. Make time chicks on the recbrder 
chart by drawing a short Ime on the chm and eiuering 
the date-time to the hcarwt minute (GMt). The fbl-^ 
lowing arc the minimum requirements for mkking 
time checks:. 

d. At the fegihhihg and end of each chart roll: 

appropriate time bf each 6-h6urly ob- 
servation. 

c, When hotiiled of an aircraft mghap. 
i Fbr^ch disruption or discontinuity in Se re- 
corded trroi. _ 

Exarr^le: Enter a time check upon remrn of equip-^ 
mcht tb bperatlbh fbllowing an outage or perfddic 
maintenance. 

e. At the tgne of the first observatibh of the day 
at stations hot operating 24 hours per day. 

Tlme ii^j^tmim the chart to the correct 

time whenever the time error is more xlmi 5 minutes. 
Draw ah arrbw to the point of adjustment and enter 
the time near the arrbw.^^ . 

Armotatiorts for ^^opefative penods. Indicate 
maintenance shutdown or otherjnopcrative^ periods 
by chtcring tiipe checks and datc-rtimc groups at the 
^^P^J^^^ bf bj)cratibn aild the begiiiifihg bf 

the next. At the point of outage enter the appropriate 
reasbn; such as^ PQWER J^AitURE. DIRECTION 
INOP. OR SPEED INOP, When the equipment is 
rctmned to serviw. adjust the chart tb the corrwt 
time if necessary. 

Chart feed rate^ Whenever the chart feed rate is 
changad. enter a time check ||hd an appropriate^ note* 
such as. BEGIN 6 IN/HR OR BEGIN 3 IN/HR. 

Disposition of chart. Instructions for disposition 
of recorder charts are contained in the 105 series of 
tables in 12-50. 



Exerdsc (243): 

1. Identify and correct false statements concerning 
wind measunng sets, recorder charts. and recorder 
chart entries. 

a. The GMQ-li <an operate 10 readouts. 



b: llie wind indicatoMas a speed mnge capability 
. bf 0 to 120 knots but by switching it to the high 
range will give readings from 0 to 240 knots. 



c. The major advantage of the GMQ-20 over the 
GMQWll is that it offers two different chart 
\ spe^s. 



<L Qttit idntifii»tida is at the b^inning 

and the end of the rolL 



e. lliereooidercfaakrpQiscbsqp^Bt t^ 
ning of each month and as required dnring tbe 



TlfE^ checks are entenKi at the appropriate time 
of each 6-hourfy observation. 



i^J[^m^^l^J^MJ9bsd ttcMtr charts obtain the 
wind direction and qiccd. 



Wind Directfm. iWdiiectipti from whidi the wind 
is blowing gives its nan^ toihe wmd. A west wind is 
one aiming from the west. Two geographic points — 
^^J^_^J^^i^M9^ ^^ i^inj^^K: n$rth 
reference for any dirartion. The observingeqaipment 
is briehtod to magnetic north. AWS Form 16 entn« 
'^yi^'^ Jruc north qnentatign. Therefore, between 
observation and entry you must convert from mag- 
netic north to true north. 



Tfve and rm^gnericdS^ The line^ 

fiUong wtuch the thie and magnetic diiectiohs are the 
saineii ^l^the agonic Une oijy^ magnetic yariatibii. 
Kgure 3-^^6ws ^tax tihe variations on one side of 
the (F line are termed easterly variations and varia- 
tions on the other side of the Jitie are wester^ varia- 
tiojlS. Ta €J>iS*ert J»*^f*tii._cir<xttiO^ ^rr«<i.1:ion: 

• ADD EASTERLY vanation to magnetic di- 
rection. 

• SUEniACTW 
netic direction. 



If you find it ne<^^ry to J^nvert true dut^ioii to 
ma0ietic direction then reverse the above procedure. 
Figure ^-22 is bii^: apf|rbxiinate because the earth's 
°?JQ^^ ffeld is Qofattoiially shifting and local varia- 
tion will diange byiseveral minutes of arc each y»r 
at most localities. For this reason tte revised charts 
J3« Qionitor^ regularly for any changes in Ibcal 
variations: 

The direction Is determined over a I -minute period 
and read tO; the nearest 10°. Rarely does the recorder 
pen i^nbe a strsught Une; jt t^uallyjiwin^ across a 
wide of directions. JTou stmpl^ choose the direc- 
tion thij^o^ most fr^uenUy during the observa- 
, tionjgjfiod. 

A^lnd Speed. The speed is determined over a 1- 
minute period and is ;:ead to the nearest knot. 

RO-2 vond jnscbrder h^ priority over other 
wind measuring devkei. When the recbrderjikx^t 




Figure Magnetic varutiori. 
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TABLE 3^8 
ESTIMATION OF WINDSPEED 



B««afort 
Nuab«r 


HPH 




Interti^lotial 
Description 


Specifications 

"... - 


D 
\j 




uIoZX X 




uaXiiiy snioice rxses 
vertically 


1 


1-3 


1-3 

^ _ y_ 


Llj^t air 

- - ^ 


Direction of wind shoim 
hj smoke drift but not 
4)y wind vanes — ^ 






H— O 


lilg^t BrMTse 


Wind felt dri fac4; leaves 
riflitle; van^s ind'^d by 

w+«*t- - ^- — - 

WXPO 


3 


8-12 


7-10 


Gentle Breeze 


Leaves and small twigs 
xu vous uox^p luo ux on ^ wxna 
extends liidit fia^ 










Rg^-ses dust^ loose paper/; 
gmal 1 brancHea moved 


5 


19-24 


17-21 


Fresh 


Small trees in leaf begin 
to sway crested wavelets 
form on-itiland waters 


6 


25-31 


22-27 


St;rong 


Large branches in motion; 
whistling heard in tele- 
graph wires; umbrellas 
used with difficulty 


7 


32-38 ^ 


28^33 


Near gale 


Whole trees in^mptidhj 
ihcbhveniehce felt walk- 
iii^ agaiiiat wind 


8 


39-46 


34-40 


Gale 


Breaks twigs off trees; 
impe desprogresB 


9 


47-54 


41-47 


Strong gale 


Slight structural damage 
occurs 


IQ 


55-63 


48-55 


Storm 


frees uprooted; consider- 
able damagid occurs 


: 11 


64-72 


56-63 


Violent 
stbv 


Widespread damage 


^2 


73-82 


64-71 


4ferri^ane 



availablei the direct r^dmg dud of Ac AN/GMCHl^' 
wind^ewintig set is tbe station ^tandaitL 

^iimatingwbui i^^twt and spettl Oti occasion, 
i tmiy fieneoesstfy to ^tunate thewind direction aiid 
speed. When tlm situatidn arises yots can wc free 
n»^ai|( bb^l^jo determine the wind direction. Jf a 
wind cone or tree a avaibible, £ou should have little 
trouble in estimafing the direction. &timating the 
wind speed can pose more of a problem. 




Whra ihstri^ are riot available; estimate the 
speed by using the Beaufort wind scale as shown in 
tabic 3-8. ^ 



Exjmiii^ (244): _ __ 

1. From the windrrecorder chart provided in figure 
^23, what is the wind direction and sp«d at 1800 
local time at Chicago, Illinois. \ " ^ 



' 0 6 6 




120 



Figure 3-23. Wind ch^rt strip (objective 244, exercise 1). 



Z Use the section of a wind recorder chart in figure 
3-24, what is the wind direction and speed at 1200 
local time at San Antonio, Texas. 




-9l2N 0 




Figure :^24. Wind chmrt ilrip (objecfive 2fi, exercise 2)/ 
\ 
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N 5 AM^ 




Figure 3-25. Wind chart strip (objective 244. excrcisie 3). 



24S, DcljHrminc wind character from recorder charts. 



Wind Charactv. A simple rep9rt'bf direction and 
speed jloes no^ always completely reprcscht the pb- 
scrvwl wind. The teniis '•gtiits^'t '•^^ 
sWft** help detcfi^ the characteristics of the wind not 
leveaied by direction and^p^. 

Gusts, Gvsxm&s complicates aircraft tpucltdovm 
•and takeoff maricuvcrs in|L™5fl'W^rJhat i^^ 
but much more serious than, the handiingaffects you 
feel whHe driving a car during gustiness. Further iin- 
portahcx is added to giists by theif associatiqn with 
frontal passage and thunderstorms^ A gust tsdefmcd 
as a sudden Intermittent increase in wind speed with 
at least a lO^khot variation between peaks an^^ 
There is no time limitatioit and Jhc o^^^ use 
his own Judgment as to the meanmg of "sudden.** 

Sqv^& A squall is dl^tihguishtfl from a gust by a 
sudden increase of wind speed of at least 1 5 knots and 
a sustained avcrap of 20 knots or more nnatntmn<)(^ 
for at ioist i minute before the speed diminishes. 
Squalls usually indicate that turbulence is prtscrit 
hear the earth's surface and, like w^Aaii^ pose a 
probkm to flight operations. 7 



mh^hifi^Wmd^U^^^ direction of 45*' 

or more tntmn IS minutes or less) are usually associ- 
ated with^bn^ or aU of the following pheQpmena, 
typical of a cold frbrit passage: ^ 

• Gusty winds; _ ' _ 

• eiocfcwisc shift j(N6rtherii Hemisphere). 

• • Rapid drop in dcwpbirit.- ^ 

• Ughtning, thunder, hcavy^rain, anrf'^haii in the 
surrmier. . 

• Rain or snow shbwers. 

In most (isBS^ the du^^ the ob- 

server of OTticipaied win^ig^- However, if there 
is ho fortt?astcf^bh.dttty,|^jpfe 
dctenmnadon as to^Wi^ shift occurs. 

Report windshifts whcft (I) a^^t »>sso<^ with 
frontal mo\^ent and (2]tt^ shii|Wu^^ other causes 
and is considered importa^ 0 aircraft operation. 



Exerc&M {245): ^ 

, 1. Use the section of the wind recorder chart in figure 
3-26 to determine whether there wcrr gusts at the 
i 160 AM observation.^f so what was thcigiiimerical 
value? X 




Figure 3|j|^. Wind fhart strip (objective 2*5, exerase I). 



2 Use the scctiori of the wind recorder chart in figure 
3-27 to determine ^hether there were any sqtialis 
If so what is the valhc?(Usc aA 00 observation time ) 





23. 739 



Figure J-27. Wind chart itrip (objective 243, exercise 2). 



i rr- 
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3. Use the secdon of the wind ixcorder Chan ixLfigd^ 
3-^28 to determine whether or hot there has ix^n a 
windshift, (Use 2t 00 as observation time.) 




246. Make wind entries in appropriate columns on 
AWS Form 10. 



■ ^ . -r,; _ ^ 

Wiiid Etltries and Rtimrto Enter wind direction 
in column 9 and wind speed in coJumh 10. Use two 
digits for each entry. Enter the direction in tens of 
degrees to the nearest ten degre^ aiid the speed to the 
jiear^t whole knot. A wind of 275^ and 8 knots is 
entered as 28 in column 9 and 08 in column ID. Even 
fcalms and speeds in cXcitsi of IW knp^ req^ 
4digiis,;^fdr example, <alm is written as in column 
^and W in 10, a "lOr knot wind from 160*^ is 
entered as "66" in cblumh 9 and **05'' in column 10. 
Be sure to enter % north wind m **36'^ rather than 
and if you cstirniitc the wind from the Beaufort scale, 
enter. "E" before the dircQtion in column 9, 

Gusts arc identified by the symbol '^'' foll^^^ 
by the j)cak speed qbseivcd the ,10 minutes 

prior to the ascribed observation, time and entered 
in_ column 11. A squall is idchtificd by the syn\bol 
••Q** followed by the peak speed qbi^erved during 
Mirac^timc period of lO minutes an4:also entered in 
column n . - - ■ 

Feak wind Wherf any of the phenomena 
below occur, peak wind should be appended to the 
wind remarks in column 13 Peak wind should never 
be entered unless it exceeds 30 knots and is riot in- 



cluded in the body of a prevto^ nedord or special 
observation: 

• HaiL 

• Thunderstorms, 

• Tomadic activity. 

For example, when these severe wither phenbmcria 
occur, astandard rcriiark '*PKWND" should bc^a^^ 
to the observation foijowed by the direction and speed 
followed by a sotidus and the minutes past the hour 

the occurrcrw^. If a thuhderstprm begins and wind 
I speed risaches 37 knots from 22C^ ajt 1 1 46 GMT, you 
would' record the following- remark in column 13, 
" AWS Forrn iOi PK WNP 2737/46. 

WindshifL Windshift is a change in wind direa 
of 45*^ Of more which takes placc_in less than 15 
minutes. Enter contraction WSHFT and time of 
bccurehce. 

Varf^b wind difeci^^^^ wind direction 

is a condition in which the wind dircctionis fluctuating^ 
by ftp or more during the bbscrvatibri. This cpriditidri 
is not considered as reportable during a "iighC wind'' 
at^wind s^eds of 6 knots or less: Enter the contraction 
"WND-Joildwed by the extremes of variability, i/., 
WND 27v33. " ] 

Exercises (246): 

Make the appropriate critrics on AWS Form 10 (fig: 
3-29) for the data given in each exercise. 
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Jr - WCMARKS AMD SUPPUlMKMTAliY COOtO DATA 



FtfBtfB 3-29. Bhnk tccdoaal ttrip of A WS Form 10 (o^cctive 246, extnam I throM^ 3). 



• Use the sectional wind recorder charts in leartiing 
objective 244 to answer the followmg. 

a. Make all approphate entries in itic AWS Form 
id aiove for winds indicated in figure 3-23 at 
1800 looL 

b. Make aU appropriate ehtncs in the AWS porm 
lb above for winds indicated in figure 3^25 at 
1200 local. 

c. ;Make all appropriate entries in the AWS Form 
10 above for winds indicated in figure 3-25 at 
dsdo lo^. n 



2. tJse^the sectional wind rccortier charts in learning 
objective 245 to answer the following: _ 
a. Make cdt«eci»sary entries in the AWS Form 10 
above for winds indicated in figure 3-26 at 
1 100 local. ^ 



_____ _ _ * . 

b. Make all hoccs&ary entries in^ySe AWS Fom 10 
abgvc for winds indicated in figure 3-27 at 
aiOO local. 

Make all ncc«saiy entries m the AWS Form 10 
above for winds indicated \n figure 3-28 at 
at 00 local. 



c. 




Ihe jbiiowing inforination^ make all heces- 
ftries»in the AWS Form 10 above. 
rthUhdcrstbrm begini and: 'the A¥ind ^pc«l 
Inches 32 toots from 220** at 1832 GMT. 
(Enter pe^ afpeed.) -_ j-' 

b. The wind was bib wing Jrom 129** and changed 
direction to 270° at 1548 GMT. (Enter wind- 
shift.) 

c. The wind is fluctuating from 90° to 180° fnd 
back again. (Enter the variable wind direction.) 
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Typep of Observation 



YOU HAVE S^PIED cqns^^^^ infdrtnaiion 
cboot cxisimg a wither ol»crv8tion. You have 
liviewed ihe oBservatidn in general terms of weather 
s]|^teim and iiietebr^lbgical principles and pro^^sed 
to the s{KicifiGi of o^K^tdng, identtfym|^Jind recording • 
many* individual elements. You Jiave studied the 
mathematical, operations involved if deriving the 
9**l^ry§Uo*i' _Y9^ ]iavc^rcvicwcd the use of various 
instruments jmd equipment^ tfaat_helps you measure 
weather eiemehts. Yi3u now need to correlate the 
observational data for pr^aratibh in t|ie prdper 

fdrmai^ 

We^wiil be concntied with both airways and metar 
code reports and the varicnu t^pes of bbservatidhs used 
Tor each code. Airways Qbservatibils are ixcbrd^ on 
AWS Form 10 and^ciar observations will be 
recorded on AWS Form 10a. The observations for 
both codes are very similar and we will examine the 
ya^iis ways that they may be rwordcd. "Oie mam 
imer^nce between airways and metar codes is that 
airways is a domestic (US only) code whereas metaf is , 
used in foreign cbuhtries.. V_ 

4-1. Record ObMrv2il6ni 

You ic^ncdj^w to enter tiwvarious eiemen^ ofan 
observation from material in previous coapt<^ ofihis 
volume. Now you will study the typelbf bbservatibris 
and coded format when certain o^^ ^e 
met. We will am^r such questions as, when you 
should tak(^ and record^special observations and what 
columns oh the AWS Form 10 are lised tb encode the ^ 
different types of observations. 

247. Givin ricord_ob$eiTitipM in airways c(Kle >uid 

nictar cbdd^entify the errors jiijMch olMe 

given simoUbd data, encode tlie freezing level data. 

Airways Observatiqm. Record bbsefvatibhs .are 
fr^;)uently referred tb as hbtirly, 3-hbiirry, aiid 
6^burly dbjMsrvatibns^ ?^^?P''ilJ?^po'^^5? scl^ 
for hourly transniission over iongiinp communications 
circuits. Since the observation is transmitted oh the 
hbiir^ yb u jhould ^tart each r«brd g^>seryatibn before 
^^*^?»M^?J^^^Jlwm time to encode and 

disseminate the observation over teletype. Usually,: 
ybu should observe aU elements of . the bbservatibii"^ 
f^thih 15 minutes preceding the dine of dissemii^^^ 
This means that^if ybit^complcte, yonr record 
observation 2 to 3 

should be observed niofMVPHMH|^^ 

actual time of the obscrfationTyWIIpei^^^^ also ^ 
applicable to the elements you append to your 



observiltion^ such as pilot reports and similar additions 
from otl)||, sources. ' 

Colufmn entries required for record observations are 
as follows: ___ _ __ 

a. Column 3, Sky Condition. 

6. Column 4, Prevailing Visibility. 5^ ' 

c, CbftMii 5, Weather and Obstructions to Vision. 
Column 7, Temperature. 

& Column 8, Bewpoint: 

/. Cblumh 9^ Wind Pira:tibh. " * , 

g. Column 10, Wind Speed. ■ 
A. Columjn 11, Wind Character. 
L Column 12, Altimeter Setting. 
:/V Cblumh 13, Appropriate Rcma^ 

Hbiir bbservatibns diifer frbm 3- and 6-hburly 
bbseryatibns in two ways. First, np sea-lcyel prcssiire 
(colutnn 6) is^ encod^ for hojirly observations, and 
second, column L3 entries for hburly observations are 
restricted to the following data: . 

d. RVR. ^ • 

h: Surface based obscuring phenomena. 

c. Other remarks elaborating on preceding coded 
data. 

{1) S|Efl|fi??5? to air traffic control, 
(2) Significant to meteorologists. 

d. Supplemthtary cbdcd data. 

,(1) Freezing reVel data (if available). 

(2) Runway conditions: } 

(3) Weather mpdificatibns (if available). 

J.-.-* 4. 

We will nowexamine the elements of airways code that 
havi not been cbvercd jsreviously. ^ 

Freezing level dat^z, AU statibiis (where data is 
ayailabiej will include freezing level and icing ^ata m 
the first record observation folio,wing receipt of the 
data. Icthg data is rcisortcd -only when icing is 
determined from variations in ,the ascension rate of the 
ballobn. At stations where US Army ARTY/ MET 
(Artillery/ Metebrblbgy) data arc available frbm a unit 
within 25 haiitical miles frbm your station, ihclucfe 
freezing leyd data i^n remarks of the next record 
observation after receipt of data. 

Er^r the data using the apprbpriate format below: 
- d. RADAT UU (D)(hphphp) (hphphpKhphphp)(/n). 

b. RADAT ZERO. : 

c. RADAT MISG. - 

d. (RAJCG HHMSt SNW). . 

Tlie individii^ elements and cbntractions are 
explained as 'follows: " _ i__ 

a. RADAT. A contraction to indicate that freezing 
level data foUows. 
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UU^ Rdative humkbty (RH) to t^^^j^mi 
percent. Use the highest RH of jany ofjhcwdcd 
croniii^ of the 0^ C i^ If the h$hat RH 

occurs at two or more Icvcls^^icct ttie lowest IcvcL 
Encode UV as 'I©'* when the RH is M^percenu 
Encode U U as '^O'* when the RH is 26 percent or icssr 
Encode UU as "/ when the sbuhdihg crossed the 0° 
G. isothenn and RH is mining. _ _ _ _ _ 
c, (P). AlctterdciignatottUowcstKM(midd^ 
H ( highlit) to identify the 0° C. isothenn ctossing to 
which the UtJ cotTcsporids. Omit Whenbitry one height 
value is coded^ 

_ d. (hphphp). The height, in Hundr^s of feet above 
MSL, where the sounds theflL" C. isptherra. 

For efcoding^ wjcct_ a of three -levels 

^according ta the foUdwiiBg reqoirqgents: (I) select the 
furst crossing b&<hi%0* C. iioihSm after^^ 
select the highmc|c^i^^ r^bthcrm, aiid(3) 

select the intermeabte ctossingl Where there arc two 
or more intcrr^ liiate leveJi, .seiiict the one with the 
highest RH. If i^b or mbrcijitcrmiwii^^^^ ' 
same RH, selectee low^^ After selectihg the 

levels, encode them ni as^gdmg onler of he^ht. 

il n). Indicate for the number of ig^ings of thc^ 
0° C. _^pt|«pi other 4han heights encoded. This 
element is omitted if all crossing are coded. 

/ ZERO. Enter **ZERO'" in place of the coded data 
when the entire ifi&undiijpis coldrt^ than 0^ C. 



v^. MISQ. Enter '^MISG'* ih place of the coded data 
when the smface temperature is warnkr thaii 0° C. and 
the sounding terminated before rcasrhing the 0^ C. 

. isbtherxn. * 

_ A* J^AICG. A cbiKitactioii lb indicaUe that icing data 
follows: (Report only when Icing is prweril.) Enter this 
data foUowiag the RADAT dda. 

f. HHMSL. Indicate the altitude of icing in 
hundreds of feet with the indicator MSL fbllowihg the 
height (ie;, JiAI€G IWMSt). 
. /. SNW. Indicate the contraction **SNW" if snow is 
causing a slow asfcension rate (Lc, RAICG 15MSL 
SNW): " - y ,: 



Riim¥(^ cohditioti. Enter runway surface condition 
/^y^W^ rtiiiway condition reading for the 
active runway " as provided by the base operatibhs 
officer. . 

The main cbhcOTi is that you encode all significant 
remarks in^ccordincc wit h FM H - 1 B . ^ 

Hburiy record observations comyncd w arid 
6-hburly observations enable (he ctistomer to have an 
§i?ways report for each hour of the daJ^.'Thc ^hourly f 
observat io ns are recorded at^^0300, 0900, 1 500, and ' 
2100 GiVfT- ThoS-hourly observation is encoded the 
same as hourlfyS except that you must encode sea-ievel 
pressure (column 6) and certain othej^ supplertjentary ^ 
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Im liivheh clouds are 



codoi data jis follo^ 

a. A 3*hoarly barometric ^ 
: b. Cloud code group U^tv. 
present). - " ^'.'^r- / " - 

The 6*houriy observation: is the remaining tyF^Sf 
n»prd pbscnratibn arid is w 0000, 0600. 1 2W. 

and 1800 GMT. This. rccojtf.6bscrvation^ differs 
oniy in the colamn 13 coded data entries. For a 
6-fiburly the entries included are: 

d. A 3-hburly barometric charige arid the amount of 
6 Iwurs prfdpitatiM (appRR99ppp). 

6. eioud code group (IGcG^iGh wheii clouds are 

pf^rit), ■:^'S^^ . 

c. Snbwjias occuri^ 

j£ Maximum or minimum temperature (T„/.Ti>/^ 

wheh m)mred). 

e. A24-hburlypwipitatiori(2R24R44R24R24at 12p^ 
OMT only). ^-s, 

McW Observa you have alrw^ studied 

the inany elements * used to make an airways 
bbiervatibh, you should riot have any trouble in 
riiakirig a riletar bbseryatibri. Qrily the riiethbd of 
^PPQij^SA^^.^*^ if chanicd in some cases. 

You wiB notice the stmiianty between A WS Forms 10 
and 10a (ohly^the Ibcatibn bf the yaribus columns is 
differcrit). ^ 

Record reports arc jragsmittcd each hour over the 
longlihe teletype^The same general rules apply to 



'metar hourly bb; 
record bb^rVat 

Column 
' b. Column 
c Cblumri 
d. <Zbiumn i 
Cotuncin 5 



^tions. Metar column entries for 
low: ^ 
Bircction: 
Spc^. 

turii Wind Speed. * 
VisibiH!y. 

Weather andlHftruction to Vision,, 




directiOri for *the 
bbse^vatibri. • 

foirthe pftnod prccc " 
^ Maximwn 




/ Coiutnn 3* Sky Condition. 
% Column 7 • Air Temperature* 
h. _Cblumri .8_- Dcwpbirit Tcmpcraturif. 
z. Cbiumri t? - Aitimctcr Scttirig. 
jj. j\ Column 13 • Appropriate Remarks; : 

wiji now examine the elcmcrits crfr metar cod^ 
thaudiffer from airways and have not been covered 
prcwously in this vdlurne. _ 

Wind ~ dddfflfytfrrK. Let's bogiri with . wind 

movement: _ _ _ _ ? _ 

a. Wind dirtcxion (ddd). ObtaiWk id-minute mean 

preceding the period of 

^ _._ _ ■ 

a lO^minute mean speed 
observation. _ 
ted ffrr/mj. Obtain the 
10 knots orjnorc for the 
10-riSl^utc^preccding jpenbd: M wind speed 

must exceed the lO-iriinute mean by 5 knots or more to 

d. Caim. ^^^11 be reported 00000^ 
. e. Faria5/e7^pnablc direction reported as 999 
foUb^^yed by the speed. v ' 

Teifxperature (T'T'). Eniii air tcmpcratSi^ to 
riearest whole degree >Gpisfu5: in two digits, and ' 
tcmp«rature bclqw 0° arc preceded with an "M/* 

pewpoinPtempemture (T'dT'4)* Entered the same 
w;^ as the tempcralurc. 

ATtimqier setting. Eriter to nearest hifiiidredth of an 
incji in four digits. 1 

/femarib: Desired order of entry is Jiiis? > 

a. Ccilirig height (whcri below ioW.f^et prefix^ M, 
'E, or W; 1^, <:HaM028)^5^^ , 

fy. R(^9rks elaborating on preceding coded data. 

c. Supplementary coded data. 
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Figure A-W Airways recoill observatiohi (objective 247, exerdte I). 
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2. Identffy the errors for each metar observation given 
in figure 4-2« 
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Figure 4-2. Metar reoord o 
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vatioos (objective 247, exercise 2). 



m 

3. Encode the^ data for the 

foUowbg informntion: 

Ntight in fM soyndA^ cYoued the C. isotherm 



1300 


« 79 


2,900 


80 




84 


5,!dd [ 


80 


5,600 / 
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«»2« Special OlMcrritid^i 

The FMH-IB lists the criteria for taking si>ecial 
pbservatibm. We will give this criteria in the following 
ob[ectiye. You intist kho^: wliat met^rpiopcal 
situations are critiad a| your station. Fof^^juroplc, ah 
airhase whose bpeimtioitt kvolye depanint^ of flghje^ 
fUixraft would hayi, requihnhents that differ from 
those of a 1»se which provides trahs{^drt c^eryice to . 
oversea areas; 



248. :6Nrite faypotbetiaii icteuif^ in weitli^ 
coiiditidiis^ niake the required entries on AWS Fprni^ ' 
10 in airways code and on: A WS Foriii 10a iii j^ar 
code. 

A^irways Code^ Encoded speciri airways^ 
observatibhs usejhe foUbwing form 10 Entries: " ^ . : 
fl. Cpliimn 2, Time { G MT). 
6. Column 3, Sky Condition. ■ 
c. Column 4,=ja>ib iiity. _ f ; 

j^' ^ili i ifil ftMBBi M i 1 i and Obstructions to Visioi^ . 





I 9, wii^ pirectjotii 
l%n IQ, Wind Speed. - 
-'^.''Cblumh 11, Wind Character (if apiilicable): 
A. Corumii 12, Altimeter Setting. 
. I. Coiumo^iS/ Remarks: 

(1) RVR. - ; 

(2) pbscuririg Phchomcha. " 
(3> Remarks pertaining to preceding codedy/^ 

dements. _ 

(4) Runway cbhditibh. ' " - : 

To better Understand the encoding of special 
observatibhs, let's examine the mandatbry cntcria, 
l*^^?^_* J!???i?l_o_^^^^^ break in the" 

hourly observation scheduk^ ip~X 

Wind and wihdsJiift. Take a s^lRai observation 
when: * ; 

a. The average J^^^^wind speed s^^^ 
iacriMuies to twice o^ri^WBK the currently reported 
wind speed, and e^K(js 25 knots. _ 

'l^y 45^ OT more in l«s 

than 15 minuta and is associated v^th: 

(1) Frontal passage. 

(2) The result of bthcr causes if considered 
cjper^tionaliy sigiiincant. 

RuhWay conSUqns, As^ 

Mmeitamoas, Any other meteoro logical situation 
which, 111 the opinion at the observer, is critical to 
safety of inbound aircrafv 
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Single jiemwnt spetiuisi Single cicmcnt specials are 
authorized to be tiOcen for (altpneter setting need not 
'>*c^ appended) 

^^5?*y_'^i^y?L'^'*s<^- 

(2) iSmadic activity; 

(3) tluhway cbhditibns. 

Ceiling md sky condiiion. Take a special 
pb^ervati^^r ceiling and $^^^ 

a, T^c dbilinlLfonns ta^^ decrease^ to less than, 
or, if b^iow, jncreases to equal or ex 
CJ) 3|S00 feet. 

(2) 1,500 feet. 

(3) 1,000 feet. 

(4) 500 feet; ^ ^ 
_ _ (5) AU published landing minima^ applicable to 
the ^rfield^ listed in DejMirtmeht of Defense Flight 
Ihtbrmatioh Publications (DOD^FLIPs). _ 

6. Clbuds or obscuring phenomena aloft are present 
^^0^: ^ : ! _ 

(i) 1,000'feet and^ n^^ aloft'was reported 
l*lbw' UC©0 feet in the preceding record of special 
bbseryatibn. - 
_-;I2) TTi^^ landing^. 
\ Sunfinum applicable to tS^ mrflcld^^nd no layer aloft 
was^brted belbw;this heigfifin the previojis recowl / 
of lj^ial observaHbh^ _ , 

J^yaitlhg v^^^ a, special ,bbscr\4tioh 

when the prcvailgg^isibility is observed to to 
less than; or,: if Selow, increases icy equal or exceed: 

(1) .3ihilcs. T' 
(?) ? tniles.^ / ^^ 

m \%^m: 

(4) 1 mile: / ^ ' 

t (5) All published landing minima applicable tb the 
airfield listed in DOD Ft IPs. > ;^ : 

J^way visuni range. At stations where aixfleld 
minima Q.re published in feet, the RVR applicabie to 
touchdown 'for the active runway is observed to 
° decree to less than or, if below, to increase tqequal or 
exceed: ^ 
U) (5,000 feet. ' 

(2) ^4^ feet. 

(3:?^^400 feet. " 
Torr&ido, ftmrtel cloud, waierspdut. Take a special 
when it: : 

(1) Is bbscrvedK / C 

(2) Disappears f^^^ ' 11 

(3) _ Occurred within the ^ast^hou to an 
- uhoflicial report and nbt observed or recorded at 

the station. * 

ptunt^rsfdnh. lA^ll!^ ^P!^ial bbservatibn when it: 
- (1) Begi|s^(a special is not_ required for the 

«;inhihg <^a new, thunderstorm if one is currently . 
brted in progress at the statibh). /•^^w'^ 
(2) Incre^ io imensii£^ \ \s 

P^'^^W^otloh. Take a special bbservatibh wheii: 

(1) Hail begins or ends: ^ • 

(2) Freezing precipitation begins, ends,,6r chang^ 
intensity. ^ - 

(3) Ice pellets tMrgin, eho, or chaiip intensity. 
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Ai^ i^ber type of predptutibn begins of ends. 
(Spi»uil noi required fir cban^ in type or for ^ 
iMiiniiifll of a new type of piecipitation while one is 
in prbgrw.) 




Mititf Code, tlie JPMH-iB tistt criteriaJor taking 
speqal (METAR/SPEGI) bbse^ The general 
rules^apply for bbtb airways and metar specials. The 
fbllbwing columnp btr AWS Form 10a are used for 
spedalobKrv^oi^^ v-.' 
B. Golumn^l5mc (BMll. 

Cbl^fii^^l^nd Dirmibn ^ 
C^umn idf ^rf^p^.^ 

Cmmm Maximum Wnd Speed. 

Coiuiw 4ri^tevailihj^ Via and RVR. 
Cbluiui 5y Present Wouher. 
Colu^ 3y Condition. 
Cohmm j2,^i!^&netc^ Setting. 
CblumiaL^S^ iUmarks: ^ 

(1) pn]ing_hei£ht.^ 

(I^ .Re^iarkB elaborating on preceding cc 

-t^^ ** - - - 

(3X Supplelnentary coded data. 



data* 



Occiisibnal flashes of bgbtning ait yisipie 
m^iibi^ and from cloud to ground to the 
southwest. _ _ 

M^d: 190^ at an averaf^ sp<«d bf 24 khbts. 
There are peaks to 29 knots ar^ulls to 18 knots. 
At 1303L a peak wind occurred from 200'' at 
31 knots. 



S*3f cbhmtibh: ihlppBM4 SC, the 
at 1^700 feel dctcfmingl RBC. The CBis 

soutfawesi moving nor^east.^ _ > 

Vbibiiity: 7 mil^s to the ttbrtheasi; S miles tb the 
southeast; 2 miles tb t&e sbuth^st;. 7 miles tb 

the lio^ west^ ^ : ^ ^ J 

ma^^ieric phenomena: Thui^ec^^iwas heard 
minutes agb frbm the sputhw^tv Occaiibnal 
m cloud Ughtnih^ U visible tbj^e sp 
light rainshqwe^ be^n at 1322L. 
Ww^:: i9Q^ at an average of l^lchots. Pcalu to 
22 ^hb^i$)^ fulls to 14 knots wbc:e recorded in 
th^^|sj^lO;pinutes. ^ 



The metar specials (l*ETAR/SP|gCl) ha; 
same mai^dj^ory criteria as airways sp^ciab. 
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Ei:ircfii^(248}: ^ , ______ 

(fiifbr^i^bn ^n^ented in the first three chapte 
thsi^ volume must be used to answpr the foUbydhg 

e^ieicises.):, _ _ __ _ . _ 

L Encode the foUbmiig bb^ 

AWS Form lOprpvided on foktout 4, prmted in 
'/ a separate supplement to this volume. (There will 
be nb entnei fbr temperature^ jdewpbint, and 
altimeter setting.) _s^ i 
a, ^ ^^^o«^ 7/lb efi and SC at 1,800 fet 
determuKd by RBC. The CB ii sbuthw<a bf the 
statibn mbviiig no ^ . 

oat; 8 miia to the northed^ and southwest. 
Mma$phefie pfirnbmeSo^yNone. 
mnd: 200** at 12 knOfsT 
JObsejyqtiof^^ 1255t (central 

p standard time). 



r eondinon: 1j 10 CB ai^ SC. The height has 
(not been redetermined''^:^ 1255L. The CB is 
^west of the statibn moving nbrl&east. 

to the nbrthvmt and nbrth- 
east; 6 miles tb the sbutlinit; S iniles to the 
sbuth%»tl j ^ 
Aimo^hedii^hehommM: Thunder is heard 
from the CB to the soiith;west it 13171- (CST); 




■phcbdj the fbllbvwg Qb^ri!yad^ns i£ metar code 
bn AWS Form l^^ovid^Jh foM 
in a sepafBtesuppement tb Uus vbliiiSi^ (Tbere 
be nb chtri« for icmiH*ature,s4cV^bint, 
altimeter setting.) ^ 
a. :pcy^r^tionj ^i^S CBairf a/a^SCiat 1^600 feet 
determined by ^BC. ^e -CB is overhead 
'mbving to the northeast. __lZ_ _ • 

^iSfflrp: 5 milw to_the north^t; 3 milfis to 
I southeast; VA milw tb Uie sb^uthwcst; 3 

to the hbrthwest. . 

Vo^herit pHmoiivma: Thunder is heard 
.'^id accompaified by frequent in-clbud 
ttning. Moderate lainshowers are occurrihg. 
„ i^: 200** at 15 khbts. 
Observation completed: 1357L (centr 

stamHrd do^)- 




b. Sky cbndiiion: 3/ 8 CB and 4/ 8^ SCjniasure^ at 
1 ,400 feet.'fhe CB is overhead moving northeast. 
i^^iiiiy: 4 miles to the northeast; 214 miles tb 
the southeast; 1 mile tb the southwest; VA iniles 

tb the nbtthwest. _^ \ ' 

Atmofp^fic phenomena: Thunder is heard 

X Qveffiead, But hb lighthing is bbwrycd.__Hail 
fie^ns tb fall it the statibn at l^3L^^^^ 
manmum bf_3/4'inches. Moderate rainshowers 

are still oecurriog. 

mnd: 220** at 21 knots with gusts to 26 knots. 




it 1^;: 

aorthoiit 

the soutbeast; i 
.the northwest. 

Atmasptmic ^ 

beard overhead, but ww-^..^^. 
Moderate rauubowertlre .^tM^occurnng. The 
lail ended at 1414L. ^ 

iKrtet 220* at* an avertj^pced of 21 knota. 
The maxinium \md in last '10 minutei was 24 
knots. 



iwestr^atE^tb V 

frequent thunder is 
obMrved. 



0". 



4-3. Load Oteervaddu 

IxK^ gjmrvations may be taken a^^ 
tey wgther observing station. Ihey are taken 
Pp™Wm xeport changes in cbhditibhs that are 
sigttifiSmt to load airfield or other base operations, 
but tjiat do not meet special critcriB. Ranges in 
conditions that meet both local and special criteria wHl 
be report^ as a spec^ bl»emtibh. LbcaLobsenra- 
tions^aie recorded on AWS-f^m 10 of ijfe billy at 
Air F^«e stations that do not have a permanent 
printed* recoid of each obse^vatibn (Electfowriter, ctcj.^^ 



249. Given Hats of observations on A WS Forms 10 
l^f di^termJue the type of observation and the 
requirement for the observation. 



^ Airways Code. For Ibcals taken and disseminated 
in suppwt of aircraft operations, ^he contents of the 
obseration include: ^ 

(DL Timc^ 

6. Sky Cbhditibh, 

c. Prevailing Visibility. 

i W«ither and Obstructions to Vision (when 
applicable), 
e.. Remaijks, as apprbpilSte. 

. A Io<Qy shouiarbc taken immediately following 
\^otinc£Uibn or bbse bf an aircraft mishap 

(ACFT MISI^^^^ hear the statibn. These 

observations wiH consist of all elements normally 
included in a record observation, except sea-level 
pressure, and will be identified in remarks as -(ACFT 
MiSBAP).'' The remark (ACFT MISHAP) will P*OT 
be disseminated locally or iongHne. 



/ 
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I . . . . . . _ . _: . ii> 

Lo^ observations are not required fbr in-flight 
em^^emnets. however, such in^ght emefi^natt 
^otUd afert tlir bbierveT to intensify the rathw 
^mto^ ajt^ m tal^.ahd disseminate any bbsen^on 
t^t.i^igiddbe of help to the aircraft in distress; If the 
iii<41igbt emergency results hi an a«ident, theaircnft 
mishap local bbservatibn is reqi|red. 

ibmway cqnmiton^ A local wfly>e takcii foUbvwng 
nbtifiaitibaof a dum|^ of the n^iy in use. These 
lb»li need to be taken toly when spedfiodly re- 
qu^tiRl by a stippbited a^h^^ 
^JiVit Talce^lool forJlVR wheriever the criteria 
belbw arc observed to occur: 
_ JCIL Visibility cbnditions for reporting jtVR are first 
obKryed to ootnir aiRl^w^ the cbnditibns are first 

bbserved to no ion^ET ejdst^ 

- C2) R VR is observiMi to decrease to less than or, if 
^low, to ino^^ or ex(;eed each RVR 

mtrdma app^ble to the runway iri uie (bther than - 

those requiring a Special). 5^ v 

_13) RVR is first determined as una^tiBble 0.e.; 
^ R^RNO) for the runway in use, and ^^fiS it is first 
detmnined that a report is no longer ^f^<&ble. 

Apimeter setiff^. Take a load for altimeter setting 
as required; 

(1) When iiecessary to meet local requirements, 
which are determined IbcoUy. 

(2) ypos jtgucst. 

(3> At a frequency not to exceed 3Sjfii|utes since 
last determiruition. 



(das a 




this obser^tion may be takeri and'j 
**sih^e element^ lo^. - 

Baste Weather Watch (B WW). A local i? tiikeh by 
sutmns cdndUctihg basic weather vi^tch when the 
ceiling (at or l^ow 1,^ feet) or prevailing visibility 
(at br below 3miles) is^bsenred to have changed by 
one br mbrc reportable values since last observation. 
• Loads are tjUccn iri hci^ of specials for criteria at 
stations taking obserwtions for Jbcai/iue disscmi- 
hatibh only. (Stations that do not* transmit over 
longline teletype.) 

t^c^ ^i^ificmqe^^^^^ local for any criteria 
established because of its significance to local ojpera- 
tions. For exaniple, 

(1) Altindfctcr scttirig tb local air traffic controlk 

(2) SpecWUst of loc^l criteria. 

MeteqroTogwdl sm^cfftce. Take a ImS for any 
metrorologi^H|ti^Pk^hich, in the opinion of the 
observer, is significsmt to 4o^l operations./ 

Metar Code. The requirement jpr locals in metar 
code arc the same as for aii wayside. 



Exercises (249): 
1. Determine the type of each observation list and the 
requirement for each observation in figure 4-3.^ 
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I' 



airways observations (objtctive 249. exercise I). 



2. 



Turn to foldout 6 (printedlh a'sepafate suppfeihent 
A^^s volume) and determine the^^e of each 
pbservatioYi listed and the Veqai|ement for each 
obs<^ation. 

I' 

9- • ^ 





aii;^ase - at , 
400i.milcs^ 



4-4. Pilot Reports 

SuppDse an aircraft departs anothi 
1 1 15. vLST^-USe and lands at your airl 
away, i:t 13^6 LST. The aircraft corf mander tepp^ 
dugr Jorc^lfer that^e was flving a .e-47/^^,0G^ 
fa^^filihat he, exi^eSdnccd fi^ to*ooderate*urbu-^ 
fenc^^^Mlfng tb^ fli|ht * Hc^l*o» sSy^ tMt there fi?^^ 



RoponS:"^ 
iial 
Vhat. 




lich 



lera 




Your job in handling pilot xcports is to insurje that 
each pilot report is ehcbdfd correctly and that it^ 
receives the propcr dissetmnation. Thi^ 
you know the types of phenomena that are coittmonly 
report«l aii3;4he ijj^y that each elem^ii^is^ a^^ 

250. Given a pilot i'eport^ enSSide it i^|mteP fonh oh 
AWS ForS 12. 

-Pilot refterts which contain hazard^ 
phehbmeha heed ^ be' given immediate 
Iqngline diffcmina^n as severejtreat 
foiiowiii^.raenoiKpvia are transnjirted Idngli 
the heading of UI^ ^«verc) 

• Tbrnadic activtt] 

• Scv^ or 



s.^j6Port? 
ta^i 

ot ^e{^rt$4||k) vide info 
Ifii^t_^l^t5aip<^d fro 
ideniifk. si 




[m the areas b^tw^ repdrt^g: St 




tin 



^Py^jy^' The bpttdm portiph df the form is for 
encoding for dosemiiadoa in:>^c^ CON US. Folio w 
along the bottom ponion of the form in Hgure 4-4 as we 
discuss the entries on tie form. 

jjocmion, tpM (lOV). Report each 

location osing a tfaree-ietter loCTtion ^ identifier of a 
navigational aid iind if necnsary, a spac^and a 
six-digit group of numbers. first tbrn^ digits 
indicate the giagBetfe,bairitig |rl^ the navi^ional 
aid. The last \hm m^iJndidite the nautiail mile 
distance from the iinjfl|f|yt niil aid.) two or mbre 
locations may ^ ^^HHt^^^^^'^ by connecting 
each location ^ with dBB ^ When entered in its 
proper positiofc, thejBlB^^Mbpears as: 

RAN UA /OV RAl8<^ 
RAN UA /OV RAN 315030 

RAN /OV IND-DAY 

> lUtN UA /OV IND 030045 • DAY 150025 



Th«« ar« four exam^esi^ of the coded Ic^tidn of a 
PIREP. imoiediately following the location, you^ntcr 
the lime of bbservatiph. 

_ Sqmctto« when pilot reports arc received either by 
radio communioitions ptlJ^raojiaily from the £i^ the 
time of observation is con&sed with othdr times: The 
time of receipt of the PIREP may not be the time of 
observation.^ Whether the forecaster, control tower 
personnel, or you /^ccive the PIREP,_ make every v 
effort to determihe the actuaPlime of observation. 
_ _pj^<2ode the time of bbservatiph iff four di^ts to the 
n«ratmnutc^GMTfoUom 

of time is reported, encode the midpoint time. 
Example: for 1825Z to 1915Z, encode l&SO^ 
- Next comes the ||titude of the aircraft. Enter the 
altitude of the aircr^t (FL) in3 digits to the nearest 1 00 
feet above MSL (mean_sealcy(el). When the altitude is 
uhkhowh, encode as FL UNK. 

kn6wn,jn ail PIREPs; If the aircraft typHys unknown, 

enter /TP UNK. \ 

.^^y^^^'^T J>^^ (/ SKX Ts£ i6Tm3,i for 

cio^ smoke, and hazejaycrs is (1) height of base (if 
known), (2) skyrcbver contraction; and (3) hei^t of 
top (if known). Report the height of bascj and tops in 3 
digits^ to the n«rest 100 feet above MSL. Authorized 
contractions arc: CtR, SCT, THN-SCT, BKN, 
T»N.BKN, OVC, THN-OVC, KLYR, THN-KLYR, 
HLYR, and THN-HLYR^ A $pacc is rw^uircd bctwMh 
the base and sky cover contraction and between the sky 
cover contraction a!nd the top. Separate ^h layer with 
a soiidus when two or more are reported. Some 
exampics follow: 



SCT 080 
300 OVC 



KLYR 020/045 BKN 180 



Thc-grst example shows a report where the tops arc 
In the second example the bases are; 
tinknown.^Thc third example shows a report of two 
layers/ v * 




Air iemperaiure (/TA), Report temperature in 
whole degrees^elsius using two digits (O^.-af a pilot 
reports the temperature in Fairenlgj^^^ 
Celsius. Prefix nqsative teiQiMlfiinar^^^ a minus 
sig^^^^^-,^ ' ' 

^^W^ty^-d^ction mdspeed(i WV). Encode 
ion and sp^ in six digits (three digits 

?i?^l|_af*jdcriy]Sl^^^^^^ 

lx>mputer systems* encode a foQpwing the wind 
value (/WV 290037q^ 

^ T ta^biiJehce (] TB). TTie ihtchsity of turbulence is the 
rimjiement reported following /TB. The only values 
tiatmay bereportttlarB: NEG, fcGt, MDT, SVR, and 
EXTRM. Encode NEG phly if in ah area of forecast 
turtulen<x. Rcpo^ vai^ intensity by inserting a 
hyphen to combine the intetuitks j^oftcd 
(LGT-MDT). A space must follow the intensity or 
varj^g ihteiisities. 

Indude the type of turbulence oidy if clear air 
turbulence (CAT) or CHOP is reported, CHOP can 
not be reported with SVR or EXTRM, Include the 
altitude (always reported in three digits) only if 
different from the altitude encodi^i for Ft. Report 
^0^1 lop of # tiirbulcht layer by iisihg a hyphen 
(060-100), Report a layer with a undefined lower or 
upper limit as "BtO'' orrAfiV: " These wii| be trrated 
^ as ah altitude. (BLO-130 or 270-ABy). Use a^solidus 
to serrate two or mdfc layers of turbulence (/TB LGT 
^J60-140/MDT CAT 140-ABV). 

:/^JWgJ7fQ. The intensity d( icing is the first J 
reported following /IC. Th<M)nly values tha|i 
reported arcL NEG, TRACE^ LGT, MDT, aZ 
^Etfccodc NEG only if report^ in an area of \ 
icing. The three types of iciip that may be rcpbr 
RIME, CfcR (clear), or MXD (a combination of rime 
and clear). Include the altitude using the same rules as 
for turbulence. 

^. ^marks (IRM). The Remarks section permits the 
reporting of weather conditions that do not fit under 
y^^^iwouslycckiodelem^^ Weather eieihchts such 
^^mado«, hail, ti^derstqrms^ preciimation, 
dfetructions to vision, etc., are reported in remarks. 
The most hazardous phenomenon will be listed first. 
An example of a PIREP remark is; /RM LN TSTMS ^ 
E HIR CLbS VSB. Standard contractions will be used 
if possible. * ^ 

AWS Form 12 R(M}uireiiients. PIREPs received at 
AWS uni^ wiU tMs recorded oh the upper portion of 

AWS Form 12 except when: _ 

The PIREP is recorded on a local dissemination 
device that provitfes a written record. 
ThePIREP/isr«:oiSed on4ffl^^ 




to Metro Service (PMSV) tog, asWr«ult of a PMSV 
contact. ' ^ 

AWS units in the CONllS, Hawaii, and Guam will 
format the PIREP on the lbwer4}ortion of AWS Form 
^2 for IbngUne dissemination. Figure 4-4 is a sample 
pilot report in PIREP form. When you extract the 




PREVIOUS EDITION WILL BE\USEO. 

. Figure 44. Sample PIREP^prr^WS Fonw 12; 



P4L0T REPORT 



ERIC 



eiexnents as previoasly discussed and prefix your 
station call letters to the report, it will appear as: " 



BLiUA yOV BLV 645010 i433 FL 090 /TP ITS LOT / RM 
TRW AtQDS \ 



When a problem that is not explained arises in 
regard to entering pilot repbridata on AWS Form 12, 
Jfet your judgment prevail. Remernbcr, the primary 
concern is to have a report that ca|^ used effectively. 



Exercise (250): 

_____ . . • _ * _ 

1. From the roUowing pilot report, make the 
IPPj^priajc cptrici^ d the upper and lower 

portions of the AWS Form 12 provided jn figure 
4-5. 

A pilot reports a broken line of thuhdejratornis'45 
miles N W of Dodge City m a nbrth-soutli direction 
at i624CS% Bases air 3,000 feet withtdps at 34,50Q 
feet. Occasional cloud-to-cloud and 
clbud-tCHground lightning is observed. Aircraft 
type is a T-39 PIREP receiv^ at 22/ 1656CST. 



» 1 RJ^ 



2. LOCATION OR EXTENT PHENOMCNj 
4. PHENOlMENA AND ALTITUDE 



I. OATe/T|ME PIREP RCCEIVKO 



( Z) 



3. TIME OSSERVeO 




5. AIRCRAFT TYPE 



W ar^ ONL.Y IF CAT la WgFOWTCO 



(U) o^-^/ov-*- 



Mtq TV PC luOCATION OF FHKN<)MJCNA $»LTf^ tPKNT W AO lA l,/OI«T A NC~g _ 



Ft-T i_Vt \ TYPg ACFT 



/SK- 



/TA-i 



nk»K AMbuN^t tof/Ba«k amount top/jctc^ 



/i c- 



WHNO^IWgerlQN IPggPI I TUWUUKNCC .LNTgNatTY XVPg^r AJ-TlTUPg* } tCmO INT^NHTY TYPg ALTITUOK* 



PLAIN TEXT fmost h»»Tdbu« mimmmnt mnfrmd Hrmti 





g. eVALUA^lOK FOR-DlSSEMINAT10>j (for A. B,-mnt C ^'X" mm ^rpprimtm.) 


P._IMITtAl,S_- 


A. L.OCAL. OlSSCMlKl ATION z. 


^B. L.ONOL.INC OIISCMINATION 

^ ; - - - 


C. FOM USK'fN SUM^ACC 
OasCRJTATlON ^ 


~FC»TW — 1 









previous COITION WIL.L. »C USCO. 



PItOT REPORT 



Figure 4-5. Blank AWS Form 12 (objective 250, exercise 1). 
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Weather Radar 




Fdjft MORE TH^ 
used Uie cucisdng ^ 

i^^n^^J^^M^P^ ^ conditions vuibie lb the 
^Mtfccd eye* irora dcrij^ted points on the j^^ouirf^^ - 



hf^ve 
t future 
weather 



Then the adaptatibh of radar to weather tse forded a 
way of filling in the voids between bbsermion points; 
__ m^^ gi^ us a thitenUineiubna (3-0) pictiire of 
the cloui structure^ to 
the f9rewter_b^ase it Indjaues tlR jmqunt of ^ 
vertical development of the clfiuds. .Wfaeh^he sky is 
oyekjBt, tht ^ihpuht of verticil developmentji^ifibt 
be d^ef^i»^ wj^^^ r^ow^^^ti^he 
efimnulSon of the represmtative ob^vation^ 
(ROS) at many bases, the radar M&mfs even mpre^ 
itnpoitant to the forecaster Because the bJiserver d6^ 
!?{L^§^^^.IL^^yilupti^^ miistf 
depend on the radar fqrjnfomation. on vertifaj 
development bf clbiids ey^ when tbe sl^ is hot ^ 
pvercas'L Your radar bb^^ons are vert bfteh ther 
^ basis tot^t<»u^^^ - 
V Tins chapter reviews , the *tfieoiy of r^tdar; radar - 
^ (^Sttts, charactenstics>^l^ 
andt^pm 

^i^^T^yb^t^/J^^ i^<»^]atipnXan^^ radar reppjt- . 
in^.B£!ore we get into the^mbject of radar \^^n 
consider ^ffirst aid and safety" precautions ne ^^ary 
when working with the ra^dar. > 

^ • ' ■ ^ 

Safety^and^^^l sfaodoTy^ prime iin^iSihi 
tb personndr?^ilS^ and with electrical 

equipment.' Tou^Sciwd be familiar with majbr caus^ 
of aoi^etits^iiid; with prei^utibns rdated 

^P.^^^^'^^.^^'?^^.^^ Jrst aid for eibnriqd 
shock. Hie d|Gn^rs«of eiectricity can beiaVoided by the 
use bf cbrnmbh sense, safety pnc^utlbns,^ and 
know^ge. Physically, severe elcctrbhic shock has 
t^ot^esofeffec;ts~burningand paralysis. Either can 
range from minor, temporary damage to fa^I injury. 





I^en $ iMsrsbri^ comes jh cbhtact with a wire* 
ourying elwtrid^ thin|^ c^ happen, and 

-thei» depend primarily on the amounr of electricity 
involved. Sometimes victims aft '•frozen*' to wirq^or 
they may be knocked off their feet, The victims mt^Se 
bctrned over large parts of ttefr bcklit^ SeveriH^ 
trici) shock usually ^uscs the victim t$ stop 
^»lthi]d|K t]iis^^^^ why^feijcial respin^bn must be 
* I^Srj^ j^^^^ as possible. f--^ ; t 

Ttay cut pr w^^^ is severe ehpu^ tb bl^ 

requtm: J^ntion^pepending on thc^$c^erity; , ^e 
^^^'^^^f^^^ from a band^gi^tii^ 

J^^Kc^^hlK^^o prt^vent or treat shock, begin 
by making the person ^^comfortablejis you caii. ^ct 
as calinly as possible, and rmsure him that he will be 
a|ri^t. Kembyip^ bulky items, and Iddsenfils belt 
and \;lmbing. HEipre^^ a^ gently as possible and 
don't move him ^ijbir absolutely ^eces»uy. Use 
amrthjng that Jpt keep him warm. If he is 
u^bhscious, plape him flat ohjiis stomach with face to 
one side. This will kc^p h^ from choking shbuld he 
vomifc t ,6 \ ■■. ■ - w' , 

- ffthe^^buiidcKl person is conscious, give hun warm ~ 
coffee, 1^ or cocoa, hut never afcohol. If oiygen ts 
afrilaM^;^v^ it^td h^^ will help revive him. 

t hnpqr^t, trrat himfor shock though there 
io*^pparent symptoms^ ^ * 



251. State 
Intrns. 



treatmen^foi^electrical shock ahd 



^ s with severe bumsJs compticaied because they 
>mvi^-^y jl^se intb i'staie bf shoc£ Also, thfJint 
^ " '^^^ ^ ?tibh^theskin,isLSO 

here are three things be 



liiie of defe.nsaaL 
burned •a^y* 'T^x^t 
donejts quickly as po; 

• Prbtcct them 

• Protect theih aj 

• Maki^ them oomfo: 

_ The firs^ thing to db isjsHit br tear -clotiSig away 
frbni thejbiimu biit dp nbtl^teth^tb r^bveahy dlotti 
th^t may Jm^ Burns^are best 

tinted Sy^comptete exposure u^f&e air, b^ t^s ^n be 
done only in a' controlled ^psL such as in a hospital. 

Electrical burnr ^ 
a small area' 




i low voltage usually cover only 
in and* can generally be recog- 



116 



I9i 



ni2ed_>i||^ will consist of 

covering the bqm with, a bandage; 



_ 178 

2. Why should ybii follow posted operating ihsthic- 
tions? - • : . - ' 



(251): _______ ^ ; - ^ 

^vcst oi4' should you use for a person who has^ 
le Tn coiitact with ah electrical char^ 



3: Why^shouid only authorized; penqtinel be permitted 
to operate the radar? 



2. If a persoh has severe bur^s from the electrical 
charge, what can you do to help? 



4; Why should you never operate the radar while 
maihtehahce persohhel are workihg oh it? 



K,^jve Treasons >>AWj:certaih precautioitt b pperating 
\ FPS^7 ate n^eniry'. 



Operating ]^e^atiq» Jbr the AN/FPS-77. 
Experienced weather equipment specialists perform 
maihtehahce oh the FPS-77. However, there are 
sevei^ precautibl^ that fhiist be observed in order to 
svegt ^riqitej|ama^ to_thf set: 

a. Avoid exqessive magnetron current. \^ \ 

b. " Apply curttnt to the maghetroh slowly, ahd 
Ubwer the ciirtent wheii airing in the inagnetrbn 

Place the aptenna control in the9ianuai position ^ 
before, opcratihg it mahually. 

j^j :T<> prolong the face of the plan positib^^^ indicator 
(PPI) tube, operate4h& intensit]^ at a level where the 
display just becomes visible. 

e. Do hot attempt to obtain d^rk pat]^riii^ba;:a1ise 
this makeSi^aiiUfe difficult. Uw: the ISO ECHO con-y^ 
trois ^uring^ the WRIjre niode. jthis' ^"^P^^^^ 
strongest echoes, reducing the chance that the strbng^r 
whb« wll be vmtteh too dark^t • V 

/ To insure that the set isndt c^nia^, fdildw the 
operating instru^ons pcat^ -_ _ ^ 

g, U a malfunction occurs, sfvbt tHe set down and 
<^11 the maihtehahce persbhheL 

A. 'Dp not allow uhaut^drized personnel td operate 
the set. They may not know how^|cMoperatc it properly, 
if you a^ not checked out en the operation of the set, * 
do ffoio^rate it. : , 

I. ponb/ operate the set while maintenance per- 
sonnel are working on it. I>oing so could ^use serious 
injury: 



Yoahave heard the term •*blind as a bat:" A bat's 
vision is restricted ba:Ause it is a hpcturhaf ahimal and 
liy^ss-in dafk placw. bat by 

equipping it ^with a form of sonar: A bat ^vigat^ by 
emitting a nearly continuous, high-pitched shriek, 
^hich hits ah object ^d echoes back to the bat The 
l^t evaluates this cchd„ and i^ctsju^ Radllir, ^ 

worksvon_nrarly the same principle, but _the radar 
displa}^ the echq onTa scope for you to evaluate. ^ 

253. Expfaiid the tolc theory of radar and compare it . 
to tl|e e^b of -sound. c ^ 



(>' The traonc 
bat's sbn&lt 
ixidar sehc 
directed aS^ 
tiUvflsat t( 

''bat travels 




tbfcojy of radar is/similar to that of the 
Instead of the ^high-pitched shriek, the 
a short, ihtense pul^_bf radio energy 
A iS^jTOW bM^m. The i^id eiler^ 
s|)K»dj)f_light, whereas the shriek^of the 
X the speed bfi^bund. This^ves radar a 
much greater range capability. ' . ^\ \ 
*_The r^ar JJUlse travels in ^ directional beam, 
T» wfaeros^soundtraveb, in ail directions. J^rg^^v which 
t|^puU;e slrito, refl^ a sihaU pbriibn bf the eherg^ 
back to the radar antenna. In the time between pulses^ 
the reUirncd si^al is detectal^ ^J^^}^^^ _^^4 
dbpi^ed on vs^ous scopes. The time duration 
betwi^h the exhitted ahd reonv^ signal is a measure of 
the distance to the target. 



ExerdsM (253): 
1. Explain' the basic theory of radar. 



Exer^« (2S2)i _ / ^ • 

I . What is the reason for lisihg^the ISCttCHO cbhtrbl 
wheh writihg the presehtatibh oh the scope? 



2. Compare the theory of radar to the echo of sbuhd. 



too 
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Figiiit 5-1. Repraehutibn of a pulse radar beam. 



^1. Radar Term 

Some chaxactensU^ enban^x and sotoe r^trict ,the 
det^on cipsybility the radar. As wc review aicw of 
^ the radar terms and characteristics, we will also discuss 
th^ relative quality of each. 

' -J 

254. Explain tfac^ffeirt of »cfa of the ' three pulse 
chancte^ci oh ndar range, and state the two ijrays 
- pulse Ieii|th is measured. 

Pulse Chmcieijsti A few of the fundamental 
^^^'^^^^^^^^^ the radar pulse beam arc shown in 
figure 5-1 An impomnt as of radar is the 
transmission of definite pulses^of energy atjrescribed , 
intervals^ which includes a silent period (fig. 5-1) or ' 
^listening timcj* bctvw^ R is this listening time 

that permite the wigy nrflccttsl back to be recei\^ 
and displayed before the i»xt pulse js uansmitt^. TTie 
listening time must be long enough for a transmitted 
pulse^ tojeaph the target Md return. This determines 
the J^ge to thejargct; since the range is eqtial to dhc^ 
hatf the distahce^hat the energy trav^. 

FuUetehgth, The pulse length may%c measured in' 
units of time it ukw^hcjia^^^^ to send one pulse^ 
Also, the pube length may bd mew uted is units of 
dist^ce from the front (leading) edge to the back 
(trailing) «igc bf the pulse as it travels in space. 

T° 5**^"4ip » M wc proceed in discussing 

the various motions and measurements involved in 
radar, let's relate the emissibn of pulses of a ^ven 
duration to the velocity of the fadio energy thrOu^ 
space. iTie velocity of pfopagalidn bf radio eher^ is 
that of Ught-^pproximately 186,J)00 miles per 
second. Because the second is too long a time to use 
995Y^Je5tly iii radar computatibhs, time is usually 
exprused m ^fr^cconds^ symbolized ^iec or • 
inicrosec. A microsecond is one-millionth ofa sebond; 
therefore, the sp^ of light may be expressed as 
^•^863jnnes/micrbscc br,300 mctcrsymicroscc. 

^®A^»J*??P» *?_e^jy^^ in cither micrbsec or 
meters. The duration of the pulse, for example, might 
be 2.() microscc as with the FPS-77, represcnting a 
pulse Iciigth bf 60a meters. Wc^hbuld remember that 



pulse length, no matter how it vapcs, does not affect 
the velocity of the emitted radio energy; but,' it db« 
air^t tb& amoui^^ itturned from a target that? 

a pulse has penetrated. Met^old^^ Urgets,such as 
clbud^ and precipitation, afiow penetration of the 
pttlsc>J^hile tar^^ such as aircraft or ships do not. 
^'^^ f*"^® _PP?Mo*i*_/P^^ the target, after 

varying amounts of penetra^on^ will build up t^ 
instahtaiiebus pbwcr of the echo. This po^er 
ultimately is shown on the scope as a return. 

The amount of ener^ in each transmitted radar 
pulse depends^ ambngother things, uponjhcduiatibn 
brlcngth ^f the pul^. In otherwords^lf onepul^is 10 
timw the length df^nbth^^ will have 10 times 

the^ergy. "prfs woujd alloWmore reinfdr<»me^^ bf ah 
echo and a brighter picture^of the scop^. However, the 
solution suifei^ and^U becbmcs a problem to dcter- 
V mme the qraUty of tte tar causes the echo. The 

ideal radar iet^ Would be one that u^ short, powerful 
pulses; hbwcver, it is^impossible to get powerfuljpuUcs 
that^re ^hbrt, without having lar^ physical 
^ equipment. As will be sHbwii later, shbrt intgrvals 
betw^n pulses restrict ti^ range of the radar. Shbrt. 
pulses and -shbrt pulse iStervals provide the utmost 
^^^amr^cyj^^^^ tirgets;^whcrcas, long pulses 

and long pulse inPtervsOs incre^ range ^nd 
sehsitiyity of the radar (if used o n meteort^logical tar- 
gets). ^ point' targets (hohmctcorolo^cai), short 
pulie and lojig pul^ntervals give the greatest ran^; 

Pulse length determin^ the minimum range bf the 
radar, since the transmitter must shut off by the time 

the signal returns. _ i _ ■ 

Pube repepnon frequency (PRE). The PRF may be 
defined as the "rate the, pulses are^ransmitted— the 
number of puls<» pers^econd.'* Storm detection radar 
systems use bhl^ bhc aht:enha. During the transmis- 
sion of the^puj^,' the antenna serves as the method of 
focusing the pulse and^irecting it in a cbhcchtratcd 
beam. After the pulse has beeft^|ransmittcd, the 
antenna serves as the "car^ to pick up any returning 
signah' fmm targets that may have been intercepted. 
This period of waging for a^retiinied signal (the 
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^ _ c) determines the maximum range bf the 
radar. Ybu may recall that the range is equal to one- 
half the maximum distance (rbiihd trip) the signal can 



ERIC 



m 



.!?^y^ff^Wiii8 t^i^ lis time. The number of piilscs 
that may be transmitted iper s«:od«l__(PRiO is 
detennined by the^ duration of t)ie Hstening time. 

Althbugh the PRF must be kept low to allpw for the 
5???^*™ 1^8^ ji^*J^' y be kcjjt high 

enough to afiow a sufficient number of pulses to be 
returned from a distant targ^ so thSt the tarj^et may be 
.PJ?^^*!l^***Lacc^ and with enough detail to be 
interpreted. If only one pelse was tj^smitted to and 
received from a ipvcn target, thcTetiabiiity of the scope 
presentation wduFd be poor, Thcrcforc,^ radars are 
designed so that many pulses are returned from a single 
target. j 

Ahtehna mpiion. An important consideration in 
^Atcnnining tht number of pulses reflected from a 
target B the rate^f angular inotion^^^^ the antenna. If 
the antenna movesthrough too great an angle between 
pulses^ hot only will the number of j)uises per tar^ be 
too I6w> but there may be regip^^ probed for 
targets. Tbe antenna of the AN/FPS-77 rx>tates_a^^ 
scan speed of 5 revolutions per minute. The antenna 
motion may also be expressed by the number of pulses 
per degree of_ antenna rotation. The fdUbwing is a 
summary of the PRF, listening time, and pulses per 
degree pf antenna rotation: 



ANfFPS^fr 



Listening time: 
Antenna motion 



324 pujsa/ sec 
3J)80 microsec* 
13:5 pulses/ depee 



40 cm. The wavelength of the AN/ FPS-7_7;is 5:4 cm: 
Pjhcf factors being equal; the echo return rrom clouds 
OT precipitation increase w^itii_stidi^^^^ wavelengths. 
Within the range of wavelengths used for weather 
radar, the smaller droplets are more opaque at the 
shpn^r wavelengths and arc more trahspareht at the 
longer wavelengths: In addition^ for the same ^tenna 
size, the b»mwidth : is narrower » at shorter 
wavelengths. This results in greater resolution. For the 
detectjon of snjiw^or lig^^^ moderate rain, li^c of the 
3 cm radar appjbars optimal. However, 3 ^^radiatijjn 
is severely affected by heavy rain: In regions where 
i^rje thiihderstorms or hurricanes occur frequently, 
th^e ji|e_ of a_5-cm wavelength or greater is tndre 
desirable. For the detection of clouds, short 
wavelengths arc desirable. Attenuatioo or wiE^icening 
PI JMj^'i^JSy J?_^i^ *>cam, through rain, increases at 
shorter wavelengths; Hcnoe* the_choice of operating 
wavelength of a radar depends upon its intended use. 
_ Jnt>rvcnihg rain attenuation change the relative 
sensitivity in favor of the 5.4-cgi radiation of the 
FPS-77. :The FPS-77 is considerably less affected by 
precipitation attenuation than the CPS-9 was. We will 
^^n^l^re the effects of attcnuatibh of radar energy more 
fully later: We only intend to illustrate here that the 
detection of clouds, and precipitation is to a large 
extent, a function of wavelength. 

Exercisies (255): 

1: What is the effect of wavelength on attenuation? 



Exercises (251 J: 

1. What is the effect of each of the three pulse 
characteristics oh tadar range? 



2. Whjit_ is the wavelength of radar pulse from 
FPS-77? 



- , - .- ; ^ ^ . 

2. W4iat are the two ways to measure pulse length? 



^5. State the effects; of wavelength bii aneniiatibh^ 
ifid the waveieiigtb of the AN/ FPS-77. 



Wiv^ehgtlu You remember that cjouds are virtually 
transparent to short-wave solar radiation, while thi^y 
art prarticall^f^opagjie to Jong-wavc_ tcrt^st 
radiation. This, phenomcpoh is responsible for the 
'^grl^chhou^ effect*' we discussed In the chapter on 
p5A^?^_™t^ro^o8y 1^^^ I. In radar, too, the 

^absorptivity and reflcttivity of precipitation and. 
water droplets arc related to the wavelength of the 
radiated pulse^ ' / . ^ . 

Modem radars used for metcorqiogicaU purposes 
operate in a portion of the microwave region of the 
electromagnetic or radio sjjcctrum from less^than 1 to 



256« Name the thrM beam ch^ and explain 

the effect each has on radar presentation; ^ 

. Beam Characteristics. By means of a parabolic 
antenna, the puls^ of energy transmitted by storm 
^^t*^^^'? J^^rjt*^ts a^^^ into a harrow, 

conical betoi. The b^m^ is similar to the searchlight 
beam in thgtt theencr^ is focused; however, the radar 
beam consists of short bursts or pulses instedd of a ' 
contjnuous f[ow of energy. 

Beamwidth. The pattern of energy emitted by the 
radar depends upbn the anienna diimeter and the 
wavelength. An estimate of the beam width in degrees 
is given by: " : 



Beamwidth = ^^^y^^"rh 
diameter 

r 



LI 9 



r 



The wavelength and antenna diameter must be 
^Pt!^^d in the simie units. 

J^*_?*^_™^^*??fSy J^jy? is alongtheaxis in 
the directioon the amenna is pointed. About 75 to 80 
percent of the emitted energy is contained within* the 
volume of the beam described by its angular width 1 .6^ 
for FPS-77. I 

To determine beamwidth at any given Tknge use: 

iwtnfeei BW m meters 

FPS^77 BW »i70 (range) BW =51.8 (range) 



- - - ^ - - - ^ 

Since the beam of tfie FPS-77 is conical in shape, th^ 
verti^l and hbrirbntal beam widths are identical at 
any fipiven range. A correction factor oT bn<Shalf 
beamwidth must be isobtracted from height 
determihatibhs.' 

Pbrtibh of the beam 
through which the "^oisp is traveling is said^ to be 
tJtummatejd by the pulse, or to'^be the iUuminated 

The smallest precipitation (or cloudj area which cii 
be fcsoivcd by a faidar is the volume fixed by the 

' beamwidth and a depth equal to bite-half the pulse 
l^^ff)*^ Ac_hoc» within this vblume will reach the radar 
receiver at the same time and willjhbw as one target. 
Onc^half the pulse IcQgth is always 150 meters per 
miCTbsec duratibii and is the same at all ranges. 

To determine the illuminated volume at any Jiveh 
rjnge, we will assume that the volumeswept out by the 
beamwidth and pulse length is a cylkfder instead of a 
cbne.XThis assiimptibh, althbugh hbt true, 
wilt give a reasonable measure^of the volume). The 
illuminated section may be detei^nined by appjyingthe 
formula for the volume bf a cylinder (with minor 

^modifications) as follows: 



Volume = rrr^h 
Where r = radius 

h == pulse length (remember we are to use one-half pulse 
^length) 



Substituting bhe-half the beamwidth for the. radius 
(4jsmg Uie fofmulas giy^^^^ under BEAMWIDTH, and 
using meters, rounded to nearest unit), we come up 
with this condensed formula for the FPS-77: 

r . 

Illuminated Volume =7r(26 range)* jj^G^ 



T!?*^ i^??l^?_^^r u^ing bne^haif piilsc leiigth will be 
described under ilange Resolution; 

Beam height^ Because of the curvature of the earth 
su^pbs^^^ Uiic of the radar beam, the 

radar beam is not at the s^me eievatibn above the earth 
throughout its maximum range. Actually, the radar 
beam cuiVes as it goes over the earth, but not as much 
as the earth'^suffacc. For bur purposes we will assume 
the radar b<am is straight, and^hat the radius of the 
earth 5 4/3 its actual nidius (fig. 5-2). 
_ values bbtained for clbud heights from the range 
height indicator (RHI) must be corrected for earth 
curvature, half beamwidth, standard atmospheric 
refraction, and height bf the antenna above mean sea 
level(MSL). _ . 

The condensed formula for beam height (at 0^ 
elevation) for the FPS-77 in feet is: . 



Beam height =.66 range' 

This determines the height bf the axis br center of the 
radar beam. _ _ J _ _ 1 _ 

Figure i-3 illustrates"^ beamwidth ani beam 
height at 50 and 100 NM rahgcavith a 1*^ elevation. 

Exercised (256): 

_ . _ _ . _ _ _ _ . < _ 

1. Name the three beam characteristics. 

\ 



2. What effect does each of the three beam 
characteristics have on radar presentation? 



257, Given specific cloud patterns, indicate the type of 
resolution that detentiin^ how_ the patterns are 
^^PJ5^^^_ ^^^^^ _^^^A>''n^tie if jMich pattern would 
be resolved as separate echoes by the FPS-77: 




* Earth's ■tirfaca 

Figure 5-2. Accounting for refraction: 



or ^ 

=»3.i4(26)^ range' 300 : 
.f ^ . ^ 6.4 X 10^ (rangc)^ 




Figure 5-3: Besmwidth and beam hetghc of the FPS-77 at Y^^iewiiid?^ 



i 



R»oliition. Resolution is defined as the ability of the , 
radar set to differentiate between twd targets: When ' 
two targets come within a certain, distano? of onef 
another, their jxhdes tend tO|. merge ah(^ appear as 
one echo on the scope. Target resolution may be 
.described in three Ways: (1) bearing, (5) elevation, 
and (3) tahge. ' 
J^^^i T^^f^^^ a-Wiity of a radar set <<5 

separate two closely^paced targets at the sam^range, 
elevation, ahd_ approximate bearing is a function^ qf^ 
besmwidth. Figure 5^ illustrates the effect of a 
beamwidth in differentiating targets.^ ^I^ of 
figure 5-4, the distance between the targets is greater 
than the beam width, /allowing for a break in a ^i^ul 
retlira as the be^ the targets. I^^l 

B illostiat^ the e^ect of thej)eatn as it_passes from^ 
one target to the other, less than a beamwidth apart 
with h(> break in signal return. Signals begin returning 
from the ^ond j^hb before s^ 
from the first echo: The prcscmation on the-sgqpc 
is as a single echo. This function of beamvndth 
partially explains why a solid line of ^hoes* i^ay^ 
?PP??? }P_ }^^^ ^P. Jpt d Jndj vid^ ?eUs as the lin€ 
approaches and passes the radar sution. The alls 
the^ mppear to merge into a sblid line agun as they ^ 
-pi<^vc av^y ftom !lle radar statibh. As the line 
approach^;^a[^uming the ipadng ^tween j^hoe^ 
remain constuKv the abiMty of the radar to resolve 
individual targetsihcreas^ as the beamwidth_harrows. 

A?a™i?^l^^ Jfr^j^ targets in detail B of figure 5-4 
represent targets at 100 mile range, they woultl likely _ 
ap)>ear as two targets, although the ai<liK*>eo ^ilMe«.o 
-tW^ remains unchanged. 

EhviaUqn T^soiui^on. Ih^ ra^ar tb 

differentiate between two closely spaced targets at 
the samerange and biearihg, but aLdillefeht elevations, 
is also a functibii bf beamwidth. Remember that since 
the bcsun of the^FI^S--77 is conical, the vertical^ ajid 
horizontal beamwidths are ^ the same. We might . 



cbiisider 0iat detail A b| figure 5-4 is a vertical picture 
instead 01 horizontal. The difference in iUevatibh bf 
the two targets is sufficient to^ display t'wo j^arate 
echoes as the elevation of the" (antenna is changed: 
Elevatibh of the beam thrdilgh the targets in detail B, 
however, wouid display only one echb. 

^^^& JJ^^ti^^^ radar set tb 

differentiate between twb mig^ets at the sajne bearing 
and elevatibh but_at difierent ranges is a function of 
?h?_PMl^ 1^®^*'-. The shbrtest distance between two 
targets must bc^mcjrc th^ ope-ha^ the jjulsc length 
in order for the Jchoes to appear separate on the 
scbpe. Since pulse length does not vpry with range, 
^_^P^i?yo?J?<^^l^*? at any rah^e. Thi? 

miiiimum distance between t^o targets far individual 

resblutibh dh the FPS-77 is feet: 

1 1 1 _____ ___ f 

Figiire 5-5 illustrates why range resolution is 
dependent |iipbh half the pulse lehgth.-As the leading 
f^fe of^Uie pulse rea.ch^^ the mbreMituht target (BJ 
and begins retuming_si^als, a 50 me^er^^mon of the 
pjilse is still returning signals from Ihe nearer target 
{A). As the trailing edge passes but of the first target 
J^^^^i signals, the reflected signal f rbm 
the ieading_e^ge of the poise has travel^ back 50 
s meters. Tlierefore* there is a ^ meter separation 
between the last signal frbm the hearer target and the 
firat si^al returned ffom the n^ disUnt target. If 
there had been oAly one-half the pltise length between 
the two targets (Uhe signals refleicted from the more 
dist^t garget (from the leading edje of the pulse) 
wotdd tave returned to the first target just as the 
reflectiojp of the ti^iling edge of the pulse was leaving * 
the nearer tacgt^. The result is bbth reflections travel- 
J???I togethcr^and only one target^ 
appearing qn the scope, in. order to be resolved, thd^ 
minimum distance between tv^o targets, along the 
same direction, must be grater than one-half the 
pulse length. * 
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Figurt 5^, Bearing resolutidn. 
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Exerctocs (257): ' / 

1. Indicate the type of resolution that determines how 
tA^i^lpud^ patterns described below are depicted 
^ on radar: • ^ 

a. Two clouds located 180** from the station are 
800 feet apart. 




both at 20 miles range are 



Two cloud mass 
6,000 feet apart 



c. Two cloud layers 20 miles from the station with 
a brtatk of 4,000 feet between layers. 



2. Determine if each of thecldud patterns listed above 
wouId_vbe resolved as* separate echoes by the 
FPS-77. 



Given specified atmospjieric coiididons, indicate 
the type of ahomalous propagation that would ojccur. 

ihropagaSon. The propagatjqn^ radiaftt eiid?gy 
along a radar beam does not coincide with a straight- 
Uhe path frbih the transmitter. Hgurc 5-6 illustrates 
^^'^ ^^^I^^A'^AJ^^??^^^ pf a radar 

beam and the straight-line path along which the beatti 
is directed. Note that the actual path of the radar beam 
Is cjiycd^.^^ curved path is the effect of refraction 
or bending asjthe beam passie^ through the atmosphere. 

Reaction. Th.e bending of a radar beam through 
the atmosphere is caused by density differences. Under 
condition as height increases, 
there is a relatively gradual decrease in temj>erature 
and water vapor. Under normal conditions, the radius 
of ^curvature of the radar beam for nearly hdrizbntal 

P''^P^?^^j?H_ ^!_I^^PyiiO*l<5*^^^ ^eater than ^hc 
earth^s. Thus,4he radar horizon is iibout 15 percent 
greater than the geometric horizon. 

yi^J^^oidS propagailoTu Anomalous means 
abnormal, tinusuai, or irrcguiaf. Wave prbpagatibh 
that deviates from standard occurs under special 
conditions. When wavc^ propagation differs from 
standard, it is kitibwh as anbihalbus prbpagatibh (AP). 

Under certain atmospheric^condi the refrac- 
tion of the beam is so distorted that echoes appear 
bh the radar scope where there is iid echo causing- 
P^?°P_**l^*?%* _T^^ _niQst sighificaitt effect bf AP is to 
display tai^gets at a shorter or tnoj^ distant range than 
the actual target. Conditions causing the curvature of 
^J^^ ?'*^^ beam tb be greater than normal rcsuk in 
what is termed superrefraction; 



Suj^itcfra^bh. When warm, dry air overlies 
^*?^^^f[y ^tr, as in ah inversion, super- 

refraction may occur: In this case, the radar bcain is 
refracted below its normal path, as iUustrated iti4etaii 
A of fiftj*e 5-7. Thesreaier the Umj^^j^ of tet^ra- 
l'^^ ^?^^^^^9t or bpth^ with height, 

the greater the degree of^supeirelfractibn. In ah 
extreme case, a radar beam becomes trapped in a 
^_y?l'*:l*ncath the ihversibh and may travel for long 
distances without appreciable attenuation^ctail Bbf 
figtire 5-7lillustrates the ducting phcnoraenon. Ujdcf 
such cbhditibhs, low level targets a few hundred miles 
^I^^Jl^ ^?4_n^t normally detected may be displayed 
onJhe scope; 

Several meteprbib^^l conditions may lead to 
supcffcfractibh. Over land, superrefraction is most 
^^^'^y^^^ iyS^t Jindcr condhipns;favbring strong 
radiation of heat from the earth. SUpenefractibn inay 
bcciir bvcT the sea either during the day or at night, 
most likely to occur in the late aftcrhbbiKor 
Evening when warm air drifts over the cool sea. ^The 
cbbl air outflow from a thunderstorm may also ^ 
P/P^^^cc X^vbrable superrefraction conditions. How- 
f ^^^^'^S Pr^'^^^pi^l^^on the cbhditibhs necessary 

for siiperrefracdojn are normally absent. Ducting 
(Kxurs freqiiehU^ in subtropical high-presiure zones.' 

wetter each radar Ibcatibn to photograph 
scbp^^ presentatfens during such ^ab ho riha^^ (AP) 
cbhditibhs for future_referencc in identifying targets 
ahd distihgiiishihg AP from precipitatibh echoes. 

h. Subrefractibh. Straightening bf the beam 
^P^^^^iy'J^H^r^/ra may bccur dlirihg atihbs- 
pheric conditions when the water^yapor cbhteht 
increases with height and the temperature decreases 
with height. This subrefractibh, shbwn in details of 
^^W^^^ ^'Tr_^:^^A _?^PP^?U*^__of^LSupeitcfrac Sub- 
refraction reduces the maximunvrange of dete^oti of 
Ibw-lcvcl targets^ Such a condition may occur in: 
certain types of fbg, but does hot occur in precipita^ 
tion; This abnormal condition is relatively unim- 
pbrtaht fbr storm detection: 

- Sccohd trip echoes. Ahomalbus prbpagatibn 
^^^9^^^^JPI^19^}^^^^ tb be bbserved bn 

the scbpc at locations where no P^Jpitatibh exists. 
These arc "^bhd trip.cchbcs'' br echoes detected 
from^^yibiiis piilse. The h^tiire bf radar is such that 

' ^jj^™^ ^^^^ '''^^^^^ trans- 
mitted pulses. During superre|^ction, echoes detected 
• at Ibhg ranges by a prcvibusi)ulsc may appear on the 
range. Fbr example, the interval 
bet wcerc puls« orl the FPS-^7 is approximately 
©.00309 Second. Suring this period the pulse travels 
^ niaxiihuih range fbr target detectibn of approxi- 
^V^^y^^^J^^}^^-^^^^^^^ of prbcessihg time in the 
receiver, the actual maximum range is somewhat less. 
During Jupcrrcfraction, targets at a distance greater 
than 250 miles may appear bn the scbpe at much closer 
ranges. Second trip^ cchq<K of precipitatibh have a 
distorted, fuzzy appearance (without sharp edges), 
but they may be mistakjPn for precipitation at the 
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Figure «. Extension of radJir horizon due to refraction. 
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closer indicated range. They inay be verified by tilting 
the antenna upward slightly (1* or 2®). The second 
^^^**9_^Uljljsapp^^ almost immediately, while the 
actual precipioition echo will show only a 
change in intensity or coniigurarion; 



Exerdses (258): : 

1 . What type of AP may occur on a calm, clear night? 



- — ■ - . _' & ■ _ _ 

2. What type of AP may occur when water vapor 

content increases and temperature decreases with 

height? 



5-4. Ra^ 

ii: X^^i^'f^ Af ™Pi^M*^ j»rticlc size is probably the 
most important CO isi'deration iir radar stoiTO 
Uph, but other factors play a signifl^t part as wei^: 
^^<>rs include the characteristics of^e radar 

pberic gascs^ciduds, and phedpitat^^ j>etwcen the 
radar and the target. Extraneous scbf^;^^rns, such 
as jf ouiid clutter, electronic inib^^S^x, and 
-angels,- ^may also interfere ^wifh ;{fici^^i^idii of 
precipitation. 





19. Relate the detection of clouds to water droplet 
size. - . 



The design characteristics^of the individual radar 
sets pi^etermihe to ^p^oo^ degr^ how (or even 
^^l^lV^*") JL i^^ Paitctg of a giveii 

droplet size andliistributian wilt be display«i on the 
scbpe^ Detection; you will rememberf i3. partly a 
fuhctibh of the set's ofKratihg wavelehgth. A radar 
wth a shon wavelength ra<^ of the 

smaiiet water dropjep composing clouds; the S.^^cm* 
, ^velength of the FPS-77iaaUtat« its detection of 
Pn^/^Pj^tipii patterns and clouds cohtainihg large 
witgr droplets or large \ct crystals. 

Cloud^-^T^uiting primarUy • from a condenntion 
process are compos^, df water dropJets having a 
typical * diaiiieter near ' 10 micrbiu with a relatively 
n^ow distributionof drop size. drj>plet coiiccti^ 
tratioQ rang» from about 160 to i,b60 per cubic 
centiineteii'. Clouds of this type, such as fair weather 
9M!^H^V?>__^J^P^^^lu^^^ ^^^ocuQ^ulus are 
eratfy found to be n»r the lower limit of detectability < 
byjsuiar. 

Growth to larger drop size in clouds occurs by the 
procKis jrf aixitrtidn of moisture from sit^ drbjis to 
larger drops. Hie longer the lifetime of the cloud, the 



greater is the probability of the occu^^ oQarge 
drops: Stratus clouds; though typically shulow, 
develop large drops by this aging proems, ^eper 
clouds, sUchju cumulus cbiigestus also develb|marge 
drops be^rae of the jonger jifetirae of indijjEidual 
drops within the cloud masses, tlie formaHon of 
dn2zle and raiii from stratiforih clouds is the r^iiit of 
^l^'^Si^&^'^^P^^ stratus clouds 

nuiy re^^y devblop drizzle with drop diameters 
hear 0.5 - n'w>^_ 

The develbpiheht of ice within supercooled water 
ciqiHis occurs in the prince of freezing nuclei. The 
concentration of the nudei incrao^^ thd^ tetnpei^- 
ture decrease below 6^ C. The prbbability of a super- 
copied water droplet freezing also ihcxrases with its 

ture of -12*' 6: or colder have suflHdent active fn^zm 
nuclei for ice crystals to develop. Icc crystals once 
^Pr™^/" ^t^ A^c aid of ^he^K ^uclei, grow rapidly 
i n size to equi\^ent sphedcal diam 
of 100 mi<irbn^ Because of. their large ^)ze, ice 
crystals in .clouds are r^dily detectable by the_0.8,6 

radar, despite a reiatively low concentration. 

»Wi thin deep stratiform cloodSrSnow crystals tend to 
grow ^ they descend. I^e echo density thereby^ 
increases from upper to' Ibv^giJavels. Radiosonde 
!^^_8fJ^J1|Uy ^bdw a lapse^^^ hear that of the 
moist adiabat in_this re|^n o^growth. Indi^tion 
pf ^bwth is £^heriUly absent bdbw a level where the 
lapse rate becfHiie^^ Hbwever, on ap> 

prc»cUng the^^ C level, the^hd jntjuisity frequently 
increases again and is assodated with the coalescence 
bf shbw crystals into showflaka. 

_^cause bf the ^tat prejudice bf the radar tbward 
the toger size^ droplM, pj^pitaU^ are 
detected in such a way that the importance of the 
largest particles is yasil^^^piu the 
^9#y^^_^^J^t^ virtjla^^^ Fbr instance, if 

ramdrop ^Jsaa 10 timajhe dimeter of raindrop 
the echo sent back to the radar receiver fcpm A will ht 
a millibh^mes strbhger than frbm B^ other Jfactors 
t^nj eguaL In some res^!^, this is fdrtimte^b<^ 
the more hazardous weather, in terms of tufbutenoe, 
pbtentiaily dtsonietive winds, and hail, is associated 
witli cbhonitrations bf large particles, ai^d hence 
intense echoes. * « 



Exerdses 1(259^: : ' 

1. Detectibii bf mbisttitjs in a clbud determined by 
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Z What is the ntio of energy returned from two 
droplets when 1 is 10 thhes the size of the other? 
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2ii, State Bow ranfe affects the prammionqf Mhoei 
;^oii_tlM icbpe and state tlie piirpofe of ranfc nonpaU- 



Rsi^ ESKtk One ofpie^^ncum^cAoim^is 
that the power returned from targets b inversely 
?J^^<>u] i^ thesqtiare of the range when the beam 

fore^ should appoir coiatderably w»ker than echoes 
9^9P^ to the radar. In addition, distant stofms may 
Pi^L ^ _ tte_lx^m« jmd^ pl^ causing only 

relatively ^eaic echo«i m^ ^end above the j'adaf 
hbjrizpn. Thus, a linje of echoin, such as occur in^a 
s^tialljme, may appear injtiaUy as a few small c^Us, 
and then lengthen u^l apparently iimta^ intensity 
as it apprbac^ the radar. j^^e liwJp^^ 
to withiii a range at which the latenddistanbe between 
ceils B grate^ttem the b^ the line may 

appear to se^ftntfifc into individual c^Us as a result of 
beamwidth resoliiition. This wottld occur, of course, 
only if the line actually been composed of tndivid- 
i^d cells w^ch the *nat resolve at the 

greater ranges^ Aithou^ :he|^ n^yjppMr to 
up into cells as it iippropcbes^jhere would be no 
4^^^^ i? echo int^nn<y (unlfcss the system were 
actu^y wakening). ifeuiMt a cbhstaht 
intensityf the line ntoy folbw die s^^^ ofj^ 
%ppeiring as small cells (through the ef&cts of range 
attenwion_and beam flUmg), then form inlcra&e 
(as tfaelfeam becgp» fillecMt rwgt^^reak up 
imp individual ceib^hjiuglf bcad^ 
and Iqllpw the reverse ^uence aSHie^hoes pass the"^ 
statioitand reoslc. _ ■ 

tn order to compaore o^faoa^at different rangi^ ile 
tise a feature called range nomudizadon. The purpose 
^f^ni^l^pc^nP^^tibh is to make ph^omeha of equal 
reflectivity jpt differen^^ to have the 

^^e pcho intennty and contom* defimdon jsn theT^PI 
2^ppe. llie range hbirnaUzation fatUK has the effect 
<r^^j^?ing a more cbnsisteiit determinatibh: bf ^hb 
- intensiQr sp t^t an ^h£rmbjre distant from the radar 
wiU remve the same'ekmhastsj for analysis purposei, 
as ah ethb clbse. tp the raliar. Without range normali- 
^y^^ .^^Jli^L^^ii^yi^i^^^ gain in onler tbrmbre 
properly examme disttnt ecfaogi wiD cauje the ^Mrby^ 
predpitation and ^b&ftd clutter echon to saturate 
the scope from thcjcenicr buti^^ird, possibly prevent- ^ 
ing^etectipn of tn^^^^^ achbiss. The use of a 

''loganthmk** receivnjs optinuU for ti^^ iibraializa- 
tioh because of itj feapfthiiity of him/Hing ff la^ rangf 
of si^ial ihtehiity withbut satt^atibn. The AN/ PPS- 
T7 radar is eqdlpped with such a Ib^rithmic receiver. 
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^^ J^^ ^lyy^^ormjUizatibii fellure does not correct 
for di factors, such_as^ percenuge^of^^ ftiiihg^ 
scatt^r^hg, ind absorption. For example, as Uie imnge 
I increase^, the amouht bf beam miing tends to decrease, 
h the beain may cbme f rbm the 
relativeiy weak pre pipiution at upper levels or frpin 
the sides bf cbnvective storms. As long as we keep the 
limitatibhs bt range hbrmaUzatibn in mind, we can 
sUU use tte sendnormaUz^ to 
improve data amd>iis snd_ interpretation. C^mii^ 
d:hbes hbrmalized fpr range effects assume a greater 
s^inifiaince to a- weather analyst than echb<» not 
corrected for imnge and atteniiatibn.' ! 



ExardMi (260): 

P^!^^^^4^^J^I^9^I intensity located at 

^ 50 and iOO mile ranges differ on the scope? 

J^^^^ha^ is the purpose of range normalization? 



261. Coniiiare the cfffe^ of atmbspherlc^ clbiid, and 
precipitation attenution. 



Aiteniiation* Attenuation is ddfined as a reductibh 
bf tltt eherfiT: in a radar b«im dt^ to absorption or 
swtering in tte atmbspheri. In radar, the transmitted 
power is ledwxd^arjt^is propa^ed 
The dtflSfcrce^men the traramitt^ 1^ the 
JP^^t and tlw reduced >o wer bver some distance out is 
e^r^ied-Jn deiHb^^ nautical mile (dB/NM). A 
cmain amount of signal extii»nion is a function bf 
distance albtie, which is the factor for which mnge 
njsimali^tipn compel^ Attehuatibn, however, 
^^^^^J^-P^ precisely to the reduction af eher^ caused 
by the atmosphere through which the b^m passes. 
Atmospheric md cloud attenuation, Attenuation 
J? ^'^IPtioii and scattering by bxygen and watef 
vapor m the atmosphere di^ndsjupdji the bf 
the absorbing gas and on^e pressure Md t^mper^ 
tin*. The absbrptibh bf the gas^ mitt yath wave^^ 
length, t^or sample, bxygen has a strohg Absorption 
band nw 0:5 cm;^«et wpqr has d «iaik baad near 
1.3 cm and stronger bands near 0.2 cm. Attenuatibn 
^tie Jb bxygen ^is relativ^y_(»)_ns^ at wavelMgths 
*bove_3^cnL At a^nmge b^ IW nule^, th^ two-way 
attenuation is o^y^bout^2 dB. Artenu^ tb 
wate^ vapbr is mbr^ variable and depends upon to 
distnbi£tibn with hei^t, Bmiuse most bf the mbisttire . 
is cqneeiltratcd. ar relatively low ievels, most bf they 
attenuation ocSnrs witltin the iirsr IMjailcs bf^thc^ 
radar.^ Over a l^D-mile.path through a mdiat atmos- 
phere with a- water vapbr content of 10 grasa^ per 
idiogram^ the two-way atteniiation is'abbiit I dB for 
the FPS-71 „ ^ 



Ait^nuitiDn due to ciduds depends Upon liquUl 
water content: For a* cloud having a iiqoid water 
Cdnt<!iit of 1 gram per cifbic meter over a iO-mile 
path (repr^ehtative of some cumulifbnn cloud^^^ the 
two-way aftenuatioji is about I dB for thcTPS-7'7. 
You will note that the atten^tion over a td-miie path 
through a concentration of l^uid water droplets, & a$ 
iduch as thejittenuatidn over a ipo^rxiile path'thcCHjgH 
a moist atmosphere containing water vapor. Tlii^ 
J(R6-1 ^relationship is not meant to be taken as a 
hard^n\l*last rule, but to illustrate the increased effect 
of larger moisture particles in attenuating radar 
energy. . 

Frecipitdtidn . atte^^ As you might suspect 

from the previous paragraph^ the attenuation due to 
precipitation is even greater and often seriously 
limiting. Precipitatibh attehuatibh depends upon the 
distrubutioh of drop size and the precipitation 
intcraity. bn_the PPJ scop^^ attenra^^ to heavy 

rain can be recognized b>^ the typical V-shaped notch 
on .the jfar side of an j^chxL This has been observed 
infrequently dh the FPS-77. 



ith' the F 



P^-77, 



a 2 ih/hr rainfall over a lO^mile 



path produces less than 8^B_ attenuation; however^ 
8 dB per 10 miles over a 5C-:mile path doe^ indicate that 
attenuation can be serious in cases of detection 
through widespread heavy rain. Attenuation due to 
?n9?L^"Lg?]l*crally be neglected, bccau maximum 
snowfall rates are relatively small and becau^ the 
attenuation due to snow is about 1/ 10 that of rain of 
the same intensity. 

Although attehuatibh of eher^ from the melting 
snow causing the bright band may_ be Jiomcwhat 
greater than ^ that from rain, it can genefklly be 
neglected because b{ its relatively sitiall depth and 
because of the fact that the bright band is lidrnlally 

59^z _^pp***?^ j^y^S: J^^^y j?^y _ 

occasions, h o we ver,^ where the cause of the bright band , 
is n^ar the ground in moderate, or heavy, wet sno^v. 



^.^^i^^^^^^^^JA^^^^ ecjib is frbuiid 

cluiter or a ciouii uid^how inteiferenee froifi anothtr 
radar cbmihbnly appcant on the PPt scope. 



Extrahebus . Echbd. Although aircraft, clutter, 
ihjt'^rferehcc, lightning, or **aitgcr echb^ may appear 
J^copc, mdst of these extrahepus echoes; 
are sigpificanr only in distinguishing them from 
patterns derived from clouds or precipitation: Angel 
'^^o^L Pt^y'y^^o ^ from invisible sbun^, arc 
consideredno have s^me tneteord[dgical significance. 
\ Th^are discussed briefly later in this chapter: Aircfaft 
furTrequcntly visible on the PPI and appear as poifft 
targetswith considerable mbbilityfrbifi one sweep tb 
the next; 

8^"^^ from grbund 

obstructions, such as trees, buildings, or hills. The 
higher the antenna above the ground, the smaller the 
area fro^rn , which clutter w^ be detected. Gove rncd 
by antenna installation eriteria^tnost_ground clutter 
disappears at ranges beyond approximately 40 miles: 
Grbund clutter interferes with precipitatibh detectibh 

it disappears when the antenna is. raised by P or 2^ 
You can distinguish clutter from clouds by the sharp,' 
^U^^_nc^_c<lg<^ of the ground clutter cchb. 

Interference js paused by _«trancoUs signals 
: radiated by otheV radar and communications equip* 
m^t. A moving spiral pattern bn the PPI is a common 
cBafactcristic of interference frbqi ah bt tier radar. 
Echoes may often be seen through 4hc interfcfchce. 

Lightning creates ah ibhized cblumh of air which , 
^''^''^ ^^1^!^ A"^ "^^y fo™ A" irregular pattern ' ba the 
'PPi scope. The Jightnmg^ disc hargr itself ma ^ 
appear as a radial spike. Only a small percentage of^ 
lighthihg strbkes within range bf the radar are ob- 
served on the scope bcaiuse of uhl^Vbr^ antenna ^ 
orientation and obscuration by rain. NejJ^erthelcss, 
^aths tens bf miles in Ichgth-'have bceS'^ observed, 
. penumably c^^ by lightning, which some cases 
travel ac^riy horjllontally along or between clouds at 
^altitudes near 26^306 feet. • / 



Exerdscs (251): • > , 

Cbrnpard^hc effects of atmospheric ahd^loud 
. attenuation. ^ 



Compare the effects of attenuatio|i^>through a 
' precipitation arini that is capabfe of giving 2 iach^s 
of rain in 1 hour to the attehuatibh of a cloud 
having a liquid water content of 1 gram per cubic 
meter: 



Exercises (262): . . 

l.,Arc ihtcrfcrchcc patteriis_caused by other iradar 
or cbmmuhicatibh eqdiplhent a serious limiting 
factor in distinguishing echoes from metebrological 
targets oa the FPI? 



Z How could you^eterminc if an echo is ground 
cluttef^r a cloudr^ ^ 
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3. How does iiUcrfcrcncc^' from anoiher radar 
cdmindii^ appear on thePPl? 



Storni Ovtact^ Ridir - 

- J^p- AN/ FPS-77 is a radar set deigned specifically 
^^'15'^*^i^?^?¥'^r^lopc|^^^^ Radar uses 

the same principles^of operation ^ radio. L^fa^. rWor 
is the acfbh)in for RAdio Z>etecUoii And /?an^ng: 

waves reflcctfrora obj^ts^&kti^ 
' ppssible^ Todays leather radar detects precipe 

water droplets, ice crystals, or snowflakes sinpe tBese 
reflect the^transmitted ra^ energy. The wavelength of 
the transmi^ted^radar sigf^ is^thc critiaOJeature tha^ 
deterxiunes tbe sensitivity of the weather radar relative 
y> :<irdplct size. Shorter wavelengths detect smaller 
^ dropiets^in^ the FPS^77 is ^fwigned as a stdrna 
^ itocction radar, it operates at a longer waveiength (5.4 
T»^48fitimeters) than earluir weather cadar sets. This 
aliqw® the set to dcte^^ cellsv&nd td have less^ 

attenuation froni precipitation: vTbis of 
radar iholudes the types of ^copesT'^^^he * operational 
features^ arid techniques of scdpe ihtcrprctatibh. 



2S3^;Mitcii the FPS;^77 coihpbheht(s) lij-^^a 

with Ihe appropriate compdiieht filiictidri Jli aiidthei* 

list; , 

Components of the AN/FPS-77. the I^S-^77 
r^dai* set cdnsists df an ahtehtia. mounted dn a 
triangular t^^; that should be high cridugh tdalldw a 
full vicw -^^c horizon: The rnstaiiation usually 
includes a shelter at the base dfthe tower that houses 
transmitter arid receiver. The remainder of the 
worldng unit w contained jn th^e console Ic^^^ in the 
weather station. Also, a remote PPI scope is available- 
Figure 5r8 shows the cdhsdlc of the FPS-77; the PPI 
scope (E> is in the center, with the coritrdls Ideated dri 
the scope: The RHI (B) and the A/Rj;A) scopes arc 
located above the PPI scope on the upper panel: 



MAIN SANG 



KECEIVEK NOiSE 
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VAKlAftLE -F-CVJIMIIE 
KANGE STKOIE 

l igure 5-9: A/R icopc p^cntiiiion 




VARlXaCE KSNOE STROtE 



Figure S-10: RHI scope pfesehtatton 



AjjR^cope. Figure 5-9 shows the A/R (azitiiutb 
range scope) which displays, the range and relative 
!?fcnsity of weather targets. Oh this scope, the sweep 
travels across thefa^^f the tube from left to right in a 

' straight line. When in echo is received, a •*biip^ 
appears arid extends above the sweep, as shown in 

.> nSMf?^'^- i^ji^^^c sct-iri rarige ridrmalizatiori riidde^ 
the height of the blip is proportional tp the intensity of 
the echq— the Wgher the •*blip*' the stronger the echo. 
This scope also shows the distance of the echo from the 
^%<*4?>i^c>Whcri ydU use this scope, the ariteriria must 
be stationaiy and^inting in the difcctidn of the echo. 
A range strobe permits you to expand any 5-milc sector 
trdrig the azimuth bearirig so tha it;^ccupies that full 
width of the display. 

RBi 3cope: The range and height indicator (shown 
iri fig. 5-10) presents a vertical cross section of the 
echoes ^Idng ariy aziriiuth from the earth *$ surface to 
the height limit of thescopc. Of cdlirsc, ydU riiust stdjj 
tjie antenna rotation at the azimuth along which you 
^arit td view the •vertical cross section. Operate the 
JL^'^|i^^^<»'*n a vertical plaric when 
you use the range and hejght indicator. You cari 
mariually raise ihe antenna by turning the handcrank 
clockwise (CW), arid lower _ it by turning it 
counterciockwisc (CCW)^^ R^arigeriiarkers arc 
displayed 6n the face of this scope. 

. ' PPi scope. Figure 5-1 [ shows the PPI (pjan position 
indicator) scope t^at presents a maplike picture with 
the position df the ariteriria at the ceriter. It indicates 

Rangemarkers appear as concentric circles about the 
ceriter of the scope. The F^PS-77 PPI scope has 
n unieraiis ad va n tages d ver p re vi d us weat her rad ar 
PPI scopes: It can be viewed in a wetl*|ighted room, 
arid it is larger for greater detail and better accuracy in 
Idcatirig targets with respect to surrduridirig 
geographical landmarks. 

The sweep ranges on the PPI scope arc 30. 60, 120. 
arid 200 nautical miles. In addition, the main PPI has a 
storage featiire that alldws the operator td retain a 
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25*4 



V 



Ftgure 5-II: Mauf PPI scope prtsehtftion: 



hbrizohial picture of tbe echoes on the ma_tn PPI 
scopc^hlle he makes vertical scans at several points 
through tlte echoes. ^ __ i_ z_ 

Remot^indicator. The remote indicator shown 
in figure 5-f2 is housed in a single metal cabinet. It 
^Jl ^^9^y^3pL ^9 A»5P0 feet from t he mmh cbhsble. 
.The remote indicator repeats the display of theconsoie 
PPI. Sighalub tfie console PPl are also applied to 
the remote PPL The two scopes are nearly identical; 
^'^?J'^?*?^^^PLi^9*??Y^r* l^cks the comrql switching. 
Controls at the remote PPI are iiipited to CRT 
(cathode-ray tube) .controls, such as fotus and inten* 
siiy. The remote PPI bpcra|.cs only when the cbhsble 

'*'*'j^P??^^^?_i_ i_ Li ii _ :: 11 _ 1 

Controi paneb on comoie. In addition to the PPI 
scope, the maihj cbhsble cbhtaihs ihe ampliner 
, detector |C, fig. 5-8) arid refererice sigrial gerieratbr 
(G, fig. 5-8) panels. The ampiificr detector panej 
contains the controls for IF ampiification, range 
hbrmalizatiori^ video detectioh, arid ISO ECHQ 
processing^ The reference signal Jerieratbf pariel 
contains the circuits and indicators to synchronize 
ihc^Si^hais for the rady. sct. " 
\ Jh^twp panels, located at the. bottom of the cbh- 
SiiXt^ are the power distributibri pariel (F, fig. 5-8) arid 
the console power suppjyJD, fig 5^8); their purposes 
art Just as their titles imply. The power distribution 
panel cbhtaihs the switches for the separate uhits/ 
such as rhairi pbwer, ON/OFF switch, RH I scbpe 
main power. A/ R scope main power, and PPI scope 
main power. The use of these switches, including 
turh-bh/bff procedures, is usually posted with each 
set arid is cbvered as part bf each iridividUaTs statibri 
indoctrination. 



Exercls€j(263): 

i: Match the function(sj in column B with the appro- 
priate component in column A. More than one 
fuhctibh may be rndtcheci with a cbmpbheht. 



CohimftA 

(1) kt K scope. 

(2) RHI mpe. 

(3) PP^icope. 

Remote indicatpr._ 
Amplifier detector 
pinel; 

Power distributibh. 
panel * 



(5) 

(6) 



a: Gives a maplilce presentation 
but hit iio contfolliiig switchei; 

b. Riniemaijm appear as con- ^ 
centric drefcw. :: m 

c Contains the switches for the 
ie^umte uiiiti. 

^'^<^M_!^ cbhtrqfc for IF i 
ampilfkation. rinfajB onna iiia- 
ticfi. and V3Kk ECHO prdoeMtng./^ 

e. Cbhtaiiu a»hs ^wer switch. 

f- Sk^lJiyf the range and relative 
intensity. _ - 

g. E^eseno a vertical crosi section: 

h. ^ho app^rs u a blip extend- 
ifig^b bve the sweep. , 

Ma^ present an enlarged 5-miie 
segmont' 

J. Would be uied to determine 

clbtsd^tops. 

k. indicates _range_ and : azimuj h 

througlf 360° and has an echo 

storage feilure. 



164. Match listed cbntrbis otiht FPS-TT with their 
listed fiiiictidns. 



Oj^ratidh pf the AN/FPS-77. There arc humerbus 
controls on the c^nso[6--too many fpf jjus discu^ss 
to cover; It is important for you to remember that 
sbme bf these controls are sensitive and set damage or 
iiTppaired operation may result if they are maladjusted, 
^■fe?' is VC17 important j^hat yp^l^^rve a thorough 
training program to insure your proper use of the 
equipment. Your trainer will cover the radar turh-bh 
proced ur*s. (Turn-on / of f prbced iircs s hb uld be 
posted on the radar consoic for handy reference:) 

This section discusses the: controls that you will 
use most frequently and it should help ybur under- 
stand the operation and capabilities of the FPS-77. • 
it should be particularly helpful if you have not 
previbusly operated the FPS-77. Let's examine each 
scope and its bperatibh. 

l^f J^^l ^J^A^' ^ssQrning that the turn-on proce- 
dures have been followed and the set is in standby 
pbsjtibh, perform the fbllbwihg steps to operate the 
PPI scbpe: 

(1) Hold the biSPLAY MODE switch (V, fig. 
5-13) in ERASE until light goes out or echoes dis- 
appcar_rrbm the scope. 

(2) Pbsitibh the RANGE SELECTOR (G, fig. 
5-i3) on desired range. 

(3) Turn the DISPLAY MODE switch (V, fig: 
5-13) to WRITE. __ : 

(4) Turn the ANTENNA cohtrbl (I, fig. 5-13) to 
AZIMUTH AUTOMATIC 

(5) Rotate INTENSITY control [U. fig: 5- 1 3) 
sibwly cfbckwise until the sweep extends from the 
center to the buier edge of scope. 

- (6) Rotate RANXJEJV1ARK aAJN contn^ 

5-13) slowly clockwise until rangemarlcs appear as 

intensified circles on the scope. 



HI 




F 



AT) Rbti 

(8) iuni 
MANUAL 
to tbe ELE 

(9) twrn 
5-i3) to SI 

(Do iibt pi 
thto^my^^ 
Nwrtfie 

tbc grouod 

iM MiHy I 

good prad: 



iswncH " t 

MNITAT/ADTOMATtC EtIVATtON 

iUElU— 
WVR SWITCH 

StltH 



iih PPI scope, and rd^renoe geiienitor. 



pattern for diilerenl rin|»i is an aid in identifying 
ground clutter echoM 

AIS ^^^i_AmuM ttat Uiejui^^ prdc«- 
durea have Jieen foUov^ and jbe antemia^ not 
rotating. Poiitibii tfie antenna^aind ofiserveJheJ^ 
while timunt tlie^^A^^^ HANDWHEEL 
(It, 3-13) to lipe up the deaiied target. Then 
perform the loUowing slept to^penteibeA/Rscope^ 

(11 Pbiitidh the RANGE SELECTOR (F, fig. 5-14) 
on dffidr^ laitge. ^ _^ 

(2ySL0UtcAbc INTENSITY control (E. fig. 5-14) 
and STROBE GAIN (C, fig. 5-14) slowly clockwise 
until iw^ appMra. 

(3) Rotate VlMa GAIN comrol (A^^ 
clockwise until tai^ets and jeofiven noise appear. _ 

14) Rotate the RANGEKTARKS cbhtrbl (G, fig. 
5-14) elockwiie until ratigemarks appear on the iweep 



iky 



, MAW »ANG tt CttVtt MQISl 
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A.' ViMO dAlir GbNtRpL L 
K ASnOJRATtlM^rdfflllOL 
C SnOII GAIN COKTKOI. 

D. smoM raamoNmo HANDWHist 
i. mimrtY coHtKOL 

K KAMOEJItECIWWrrCli 
O. RANOBMARR GAIN CONTKOC 



Figure 5-14 A/R Kopt. 



it intcrvali sct by ilic RAN6^MARK SEtECTOR 
switch (P, fig. 5-135- 

Remember Uutt the A/R scope lua a horizotitij. 
sweep and tarfet echoes will appear as ^(jb^ extending 
ab^e the sweep. The Vjerticaf extent of the blips telU 
you a grat d»l about the inteniity of the target. Solid 



obja:ts^rddUin tjUl, shait^^^ defined blips wh«^ 
predpttation patterns prodaoe fuzzy, Oi-defined 
bUps- 

To examine a small segment of the sweep mo^ 
closely, sidtch the RANGE SELECTOR control (F, 
fig. S-i4> to the R SCAN and select the area to be 
examined by using the STROBE POSITIONING 
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> ItMIRJMNSIVXINTIIOt 

<a MMlMAU lirrmtTY CONTROL 

c mrmit^eoNtiiol 

D. VIDCOaAIN coKtmoti^: 

!> MCTOIt SCAN W^ CONTmOC 

R imoffTooimioL 

a ILIVATION JtAMOWmn. 

L virncAL ramoN POTBNTiOMrreii 
FliufiS'lS. RHIiobiM. 



g. 5*14). The aj^exAffiined will 
srting it tte distance indifited 

4 ItES corat^._ z 

» RHI icope oui be operated in 
A/R iep^ vei7 c^veiiirady 
dy sdtBct^Uji toi^ with^ the 
fiilx the antenna pointing at the 
rrate the RHI scope, foUo^g 



ANOE SELECTOR (Q. fig. 
in^. _ ^ 

2NSrfy cqn^^^^ 5-15) 
he iweep appears on the icope. 



RK INTENl 
until rangen 



(3) Route the RANGEM 
cbntrbl (3, fig. 5-15) clockwi 
appear. 

(4) Rotate the STROBE nnTENBITY cbhtrc 
fig. 5-l5)^ciodewise ontittte itrobe appeari u a 5 

» ihiensified area of iheJnce. _ 

® jlotite the VI15EO GAIN control (D, fig. 
clockwise until tte oirget and receivierr hoiie ipj 
m Either rotate the EtEVATIbN HA 
WHEEL ?H. fig. 5-15) mahuaUy. (clockwise to 
the juitenna^ and raunteitilbckwise _ to lower 
antenna) oir move the ANTENNA CbNTROL ii 
(I. fig. 5-13) to the ELEVATION AUTOM/ 
pdiition. 
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The RHI scope has two aaUes. the scopc^tiay be 
seno scux up to 40,000 feet or 80,000 feet by osinf the 
HEIGHT GONTROt switch (F. fig. 5-15). Using the 
RHI in conjunctidh with the PPI echo storage feature, 
ypiL^^ S^ an a^uiate 3-b intefptetatidn of the 
predpttation pattern. 



i . Match the functions in column B teethe controls of 
the PPI scope in column A. 



(U 
(2) 
(3) 
(4) 



J^metiqna 
i. Confrob flie ippourmnce of f lie 

b. ConupJs tiie motion of the 
antenns. ' 

c. Controb nnge ^pliyed on 
Kope. 

ev ConirpU: bngfatncu of Urgets 
_ on the scope. 
y ^ r. Seie^ interval of Uie range- 

nuiricers. 
%. Em#_«chpia from 
h. Maniial control of antenna. 



2. Match the functidn(s) Inc^lumn B to the control on 
t^ A/R scope in column A. . " . 



Cqntrois 
Diipl&y mode: 
Amenni- cbntroL 

Intensity, 

Rjmgemaric gain. 
~ (5) Video ^in. 

RangRUrfc sciector. 
- (7) Range selector^ 
-.*(8) Azimuth 
handwheet 



_ _ _ , , 

CoUimn B * 

Functions 

a- Gpntrpii brightness of range^ 
marks. 

b. Control ippoiranoe of sweep: 

c. Controls brightness of targets 
on scope^ . 

d. Sets desired range. 

e. Expands i fiyt mfle sepnent of 
Sweep. ^ , 

^!^^ segment of sweep to be 
expanded. 
/ 



3, Match the functions in cdlurnh B to the control on 
the I^HI scope in column A: 



Column A 
Cqnirois 
0) R^nge selector. 

(2) Video gain. 

(3) Intensity. 

(4) Rani^oiarks. 

(^) Strobe _positiohing 
handwheel. 



Column A^ 




Column B 


Controls 




Functions 


(i) Elevation 


a. 


Determines range that appears 


j_ handwheel; 




on the scope. _ 


(2) Ihtehiity. 


b. 


Cdhtrols brightness of the 


[i) Strqbejntensily. 




rangemarks. 


(4) Vidca gsin, 


c 


Controls appearance of sweep 


. yf) Rangeroark 

intensity. 




on scope. 


d. 


Mahull control of antenna 


(6) Height control. 




angle. 


(7) Range selector. 


e. 


Cqntrois brightness of strobe on 






scope. 




f. 


Control! brightnesi of echoes 






oh scope. 




S- 


Seu vertical liinits of scope. 



Expliiil |te cflect tte SfMcUd coiitfolfl of tke 
FPS*77 iHve on echo prawntation. 



l¥ Atttautqr* the attenuator control (looted 
just below NOISE METER, B, fig. 5-ll)aiiows you ta 
vary reiver attmuatibh frpin 0 to 1D9 dB iii 1 dB 
itej^. The m|un J>un>08e of thCj IF aUenuatdr is to 
penQit_compui^n of target echo intensati^ J>y^ the 
**gain reduction method.** ^ain reduction by means of 
the ittehuatbr allows you to pick out the sirbnger cells. 

watdiCT„ phenomena (soph w ^bright hand^ in strati- 
form rain) which would otherwise be masked by 
surrounding areas of rcflwtivity. • 
Norifiallildoii. The range _ >nqnnalu^^ 
switch (E» fig. 5-13) causa ^8^^ of equal density 
or size within the normalized, range to ^ displayed 
at their tespectiye intensity. Without raj»e hdrmali- 
zation, the aotfby Ur^t (in J^9^ ^^§^L9I^i1_^^ 
stron^t becaiise of its location, whereas a target 
farther away might actually be stronger in intensity. 
NbiiplUizatibh is proyidcwl oyer a range of I to 30, I to 
6b, or 1 to 120 nautical mH«, depending on the^ 
position you select with the range normaK:^tion 
switch. ^ 

ISO ECHO Ctwtqur. The ISO ECHO contour 
, facility permits targets of very high density (such as 
storm centers) which^ are surrounded by areas of 
inbderately hi^ def^^ he clearly displayed. 

Beoiuseof the hjgh signal strength of the targetj;eturns 
invbived, the IF-postampUfier is always operated in 
the logarithmic mbde dunng weather cbnditibi^ 
which ISO ECHO isjiscfiU^ When ISO ECHOjs Used, ' 
video sig)nQ(b v^th ampiitudts that exceed a predeter- 
mined threshold Jevel are displayed as if their ii:rnpJi- 
tude were zerb. Thus, a stbnh center appears bh the 
^?[Ac?P?J*s s higWiihtjsuiToU l^^rkf atch 

whose density decreascs^gradualty towards the fringes 
of the storm. ' ^ 

The ISO ECH^ threshold is selected by the ISO 
ECHO Icvcl-dB switch (D, fig: 5-13): Threshold levels ^ 
of 10, 20, and 30*dB above noise level are available; 
thereafter, the threshbrd is iiicreased ih 3dB steps to 60 
dB above noise level/ ___ __ 

Echo Memory. Echo memory is a new feature for 
wither radars. The PPI scope has a dark-trace, stored 
patteni tube which retains the tar^t pattern Until it is 
deliberately erased. This also permits a target pattern 
to be phbtographed without the confusion caused by a ^ 
moving tr^pe. In addition, it permits target mbverheht 
tb be bbscrVcd and photograpjicd^ To presence the 
life of the tube, it is important that yoa make no ' 
attempt to increase the contrast beyond that necessary 
tb make targets and rangemarks visible. Advancing 
the INTENSITY, VIDEO GAIN, and RANGE- 
MARK GAIN controls (J, K, and U, fig. 5-13) 
beyond this point makes the. pattern_difncuit tb 
erase and may burn the screen of the CRT. Db hot use 
either the writing or the erasing facilities more often 
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than. i$ dpcniiionally necessary (V, fig. 5-13), 
DISPLAY MODE switch). 

__ _PP^I?'*i^'* R^. iD^"Y^<*i^J!§^%r ^ an important 
step towanisieamingobservationartechniqura. Know 
the £uQ<nions of the controls, because this help^you 
obtain the best echo presentation. 



fxerciscs (265): i . ^ 

How does the ^ ajttenuator aid In detecting 



\ . weather phendmei^? 



i1ier 



2. Why is range nbrmalizationherpful in determining 
, echo intensities? ^ ' 



3. What is the purMse^of the ISQ ECHO facility of 
theFPS^77t ^ ^ V 



4: What is the advantage qf the echo memory feature? 



5-6. Ridir Report 

R^^ll^rJ"^. cbntrtbutcd Jierjiaps ad- 
vancgmcnt of w«ither reporting and forecastinxia any 
other vsingie development. The network _oi radar 
reporting stations throughout the United Stales has 
made it possible for^RSvere w^ther«ntei^tofofeguit, 
with extraordinary accuracy, the development of such 
devastating phenomena as tbrhadbes, hail, and heavy 
raihfaU. Although many segitiehts of bur sckrie^^ 
do not realize jhe significance of , a severe _weather 
buitetin, many do and talce immedia|e action. When 
the j;adar set is bperatihg prbp^rly, it is capable of 
prbvidihg the fbrecaster with iiifbrina^ that Visual 
sightinip^nnoj provide. However^ there are several 
limitations to Jthe radar observatioji. 

Naturally, if the radar set is **but for maintehahce** it 
cahhbt provide this service. Most equipment 
personnel arc aware of the important rjsle nidar plays 
when severe weather is in the area; theiefbrc, the radar 
is usually operational when heeded. This leaves bhly 
bhe possible prpbleiti afea--uhtrairied 
Some stations require that only forecasting personnel 
take and record radar bbservatibns. However, this is 
hot always the rule. If ybui* activity is a pnttiary or 
alterttate radar repotting station, you need tp insure 
that the quality of radar observations is accurate and 
representative. This is best done by providing each 
forecaster and observer with training wheii he initially 
arrives at your station and at seasonal changes there- 
after. 




To take, or supervise th«^tjf|^in^ of radar observa- 
tibiiSi you should know thcNwrcach element btlhc 
radar bbservatioii is bb^ined and. ehcbded. This 
section deals with_types bf observations, sco^unter- 
pretatipn, recording the obseirvalion, severe ^cf^then 
and processed radar repbris. ^ 



266. State how an error on A WS Form 104 is corrected 
afta* the dlM^ryitibh has been tnimniitted^ and the 
dispbiltibn tbi^^^ made of the original cb|)ics of this 
form for primary reporting stations; 



F^^*? I^P#tl!H>n PIspdsitibn. - A WS Fbrin 
fd4. Radar Weather Observatipns, should be used to 
rec(^ radar weather observations. Exceptiohs to this 
may bcciir at units butside the cbhtihehtal United 
SutaL ^ ^ 

Prepare the form-in at \tssx one copy;. Begin a new 
^rm with the Hrst bbservatibh follbwih 
the first dap of each mbhth arid as often as necessary 
thrpoghout the month. The ic^nd_acro^the toj) is 
self-«xpjanatbry except the date/ time. For the date/ 
time, enter ^e date and time (^^<irr) bh the first and last 
* pbsci^ation on the 7, printed in a 

sepanite^scfpplement ta_this volume.) 

Coiutnn i (Date)— <nter the day of the month Jbr 
the first bbservatibh bh thc^page and for the first 
bbseryatibri bf each hew #y pn the page (fbldbut 7). 
'^oiumn 2 (Time)' — enter the ascr&ed time of rach 
o&eryj&tion td the nearest miriute (uMT). Omit the 
"r* (foldbut 7). ' 

^O^jl^L^Pi* d^tajhat air_^issing or unkiibw^ 
^-(unless the entry "tT is specified)rDiut recoqj ail opera- 
tiohaJ s^tafUs cohtracnibhs^ that are r^hsm^^ 

i^WS units db^hot make phbtography notes in 
column 10 (Remarks) of A WS Fonts J 04: ^ 

Other column entpi^ will be covered under ""Inter- 
preting and Recbr^jg Radar Observations.*^^ 

When an crfbr is discovered ^b^ is 
transmitted, neatly erase and correct the erroneous 
data. When the error is discovered after the observa 
tibn is transmitted, draw % red line through 
errbnqgus data and enter the correct data above 
red. If^c correction is transmitted enter COR ii 
in column 10, followed by the file time (GMT) of the 
corrected .rej3>brt. 

Cbrrectod reports will be transmitted as complete 
repbrts with COR included iii the heading. If the errbr 
is discovered withm 1 hour of transmission a 
correction should be sent immediately unless o^i \t^^\K/M 
rif^jhft* bcitn i'rxus^iTtfd. If mb re than 1 hour has 
elapsed, make the cdiTcction^^ Form 104,^but 

do not transmit the corrected report: 

Thebrigihalcbpy of the completed AWS Form XdA 
for primary repbrtihg stations will eventually become 
part of the National Weather records. The second 
copy (original copy for stations that are neither 
primary nor alternate reporting stations) should be : 



lerva- y 
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retained and disposi^i of Jn acoordance with 
i2-X^pispositibn of Air Force Ddoimeniaiidh, (The 
second copy may be a carbon of cbpier*pf oc«ss copy.) 

Exercba (266): 

I- How del youcqrtect an errorthat is discovered after 
the observation has been transmitted? > 



2. How oftbh is the date entercd-ln column I? 



? 



^l^A^^^^^O'^^ 9"?^^ copies of AWS Form 
104 for primary reporting stations? ' * 



267. State the requirunents^loFiakins and recording 
ridir bbscrvilibiis. ^ . 

: Taking and Recording Radar Observations. Each 
weather, detachment with a radar storm detectiph set, 
AN_/ FSP-77, provides weather radar surveillance for 
its area: Because of the range limitations bf weather 
radar sets, the surycillahcc area is usually within a^ 
200^mile radiiis of the statiotl. 

All AWS units with radar, and AWS uniu that 
reoeivc radar weather inforn\ati6h from honweather 
radars, should develop local policies to cover the 
fdUdwing: _ __ 

• Report to aircraft control agencies any echoes' 
that may be of immediate significance to aircraft 
opcraiibns. 7 

M?^*Ln^l^i"^^"^ use_of their facilities to support 
local operational requirements. 

• Record and irarismit special radar bbsen^^^ 
least .every halT hbiir ^Jjjieri tbniadoes of^^ 
^45^^%*^?™?? or not, may be occn ^ 
might nave. recently occurred within the radar ranger 
near your station. 



Because tornadic activity and severe thuhdcrstorrns 
pose a threat to life and prbperty, as well as aircraft 
bpcratibhs, you need iq know the correct procedures 
for disseminating this data: Top prionty is given to the 
immediate dissemination of these phchbmeha. 
especially tb local agencies. For example, the agency 
having direct contact with air traffic control personnel 
should be contacted before other local base agencies. 
Immediately following local disscmiriatibri, the nearest 
National Weather Service office should be notified by 
telephone when the radar echo information is 
indicative of tornado or hailstorm activity. Following 
local dissemination tb base and civilianagcncies. ra^ 
Information pertaining to tornadoes or severe 
thunderstorms Js transmitted longlinc as a severe 



m 

RAREP (USDi bulletin, the report should cbhtaih the 
cbhtraction '*SI*L'* preceding the hazardous data. 

The frequency with which the station reports radar 
observations on the teletype ;ircuit depends upon 
whether or hot the station is a primary rietwbrk f^ar 
station, an alternate staHpn, qr35crhaps is not even 
designated; Xhts discussion is oased on the assUinption 
that if you fcno^ radar reporting pirbccdures for a 
primary station, ybu should have' Jip difficul^^ if 
stationed at an alternate or nbndcsignated station: 

Hourly radar dbservatiohs. Each AWS unit 
supporting the national radar net wbrk is responsible 
*fof_iXCCbfdJi?^^^ an observation and making a 
transmission on GOMEDS each hour. There are no 
cx<«ptiohs oh entering a trahsxniMibn each h^^^^ 
bbwcvc^ an cnti^ tj^ fbrm^is rcgui^ for PPIOM 
or PPINE'6rtly when they first occur 

When' reportable meteorological echoes arc 
observed, ah hourly radar. observation is encoded on , 
A WS Form J04 and tiinsmitted^>^^^^ 
Reportable meteorological echoes consist of all^ 
precipitation echo<^ and all fine lihe echoes a$$ociaied 
with meteorblbgical discbtitihuitit^ (such as dry cold 
frorits, prefrontal windshift linc^, and sea-breeze 
fronts); 

Begin the hourly radar observation in time to 
complete it/before 35 minutes after Jhe hour. All 
elements of the bbscrvatibns shbiil<:^ be bbwrvcd 
within 15 iitirlutc^ of the timc ofjhe report and the 
observation time should be as near H+35 as possible. 
Between hourly observation times, special 
observatibhs may be required. 

Speciai tadar observations: Special radar 
observatibhs can be compared to special observations 
for airway reports. Special RAREPs arc encod^ 
whenevcr signihjSant changes occur: Unlike scheduled 
hourly observati(/hs, special observations include only 
the echoes bf special ihtcrest. Selected echbes are 

repbrted in cqmplctc detail, including remarks 

adding ^^iilcant infonnation: Speciai observation^ 
are taken when echoes of special interest arc first 
Qbserved and then at 10 and 35 miriiitcs after cach^howr 
as long as the echoes meet special criteria. The special 
at H+35 will be a complete report as an hourly 
bbseryatioh plus additi<|hal descriptive details 
regarding^ ^hc special^ P^^^^J^^J^-^ The specials at 
H+35 are transmitted in the scheduled radar (SD) 
c^ollcctiyc. Jusi as ah ordinary hourly or in severe 
RAREP (USD) form, dependirig bn the phenomena 
repbrted. 

Ehcbdearid transmit a special bbscryation^^ 
of the criteria in table 5-1 arc observed. Table 5-1 also 
gives the bulletin heading and type of observation , The 
typcj^f obscrvatmn will be entered in the left margin bf 
AWS Fbrm 104. All bbservatibns that meet the crit^^ 
listed iri table 5-1 will have the contraction •*SPL" 
preceding the hazardous data when transmitted over 
COMEDS. Use the bulletin heading that is given in 
tabic 5-1. Tabic 5-2 shows 
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TABLE 5-1 

SPECIAL CRltERlA 



Criteria 


Bulletin 


Type of 

Oh5— 


(I) Tortiaddtti 


USD 


SVR 


(2) Slviurs Thirndttrstormii^ 


USD 


SVR 


(3) Hillitbnii^ * 


USD 


SVR 


- / 

(4) 5 EztrwDft echoes 


SD 


* spl 


^5) Intanee echoes located in or near an area 
for which tornadoii or ievere thuxxderstbtma ^ 
have been forecast , 


SD 


SPL 


(6) Gonvective echoes dlspli^lng features soch 
as hooks 1 holes ^ Appendages^ veak_ echo regions ^ 
and high reflectivity gradients which are char- 
KCterlstlc of severe weather-^ 


USD 


SVR 


(7) Gonvective echoes whose projected paths 


USD 


SVR. 


3 

Intersect 


- 




(8) Gonvective echoes with severe weather 
potential whose tops are within 5000 ft of thc^ 
tropbpause^ penetrate the tropopause^ equal or 
^ceed 50,000 ft MSL ^ 


USD 


SVR' 

V 


(9) Gonvective echoes with Intensity greater 
than strong that persist at the same location 
for an hour or aore^ 


SD 


SPL 


3 

(10) Line; echo wave pattern (LEWP) 


USD 


SVR 


_ _ 4 

(11) Eye or center of tropical cyclone 


SD 


SPL 


(12) Flash floods^ 


SD 


SPL 


(13) Aircraft mishap^ ^ i 


...\. 
N/A 


SPL 



A thtuider storm which prbdticeB wind gusts of 50 tcnocs or greater 
and/or hall .3/4 Inch diameter or larger. 

^Jmy storm or itorm system producing hall 3/4 Inch diameter or larger. 

Include descriptive remarks Identifying the feature (s) of special 
Interest for which the observation was taken. 

^Specia^s for hurricane eye or center data will be taken only when 
preecri^d' by Table 2-2. 

5 ' 

When information is received, whether verified or not, that a flash 
flood may^e oCc,urrlng lii the vicinity of observed echoes, a special obser- 
vation will be encoded and transmitted immediately. Identifying the echoes 
In qtieitlbn> documenting «the flash flood report, and adding further remarks 
as necessiry. As long as echoes are reported over the area of reported 
flooding, subsequent bbservatlbhs and amplifying remarks will be encoded and 
transmitted at H+35 and H+IO. 



These observations will not be disseminated via longllne conmunlca- 
eions but may be dlasemlneted locally if supported agencies require the ^ 
•information; 
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I TABLE 5-2 ; 

I^ESPONSIBILITIES FOR HURRICANE OBSERVATIONS ' 



If station supports 
Nat'l Burrlcahe Ops 
Plan 


and is located 

vttEin 25 M of 
a NWS hurricane 
support statioa 


'«« 

then the 
station will . 


^ and irtll ( 


YES 

V 

{ _ 


YES 


— - y '\ 


Except as provided in 1| transnit a complete^ 
radar obaervatibn at ftf^O" inl the hourly SD 
collective. The observation will aatiafy re- 
quirements of US Synoptic Net and will In 
addition incite all appropriate radfr burri- 
^e infonaation. Also transmit a special 
observation of the eye or -center position at 
ii^lO as an ^ bullitin; 


NO 

f 




HO 


res or NO / 

- - V 




" : _ ^ : 'Ik _ ; _: _ 

Transmit a complete radar bl>iervatibn at Bf40 
in the hourly SD collective. The obslrvatfibn 
will satiafy jthe requitemente of the^S Synop-r 
tic Net and yilL, in addition include all appro- 
riate iradar hurricane information. Specials 
heed not be taken for hurrlcene observation 
purposes 1 but will continue to be taken in ac- 
cordance with criteria (1) through (10) and 
(12) of Table 5-1. ^ . . 



(|) In accordance with the National Hurricane (derations Plan, AWShatricane support statidna locatid 
vithin_2SNM radius of a^ationai We l^R^57 hurricane support, itatidn need not tranimit 

radar hurricane observations unless for some reason the NWS station is unable to fulfill its reporting 
responsibilities* Each: affected AWS statid^^ will establish in agreemint, memd^ndum df Undeiratahdihg 
or sitdiar document with the appropriate NWS unit, prescribing ndtlflcaUoi^)]^ which insure that 

^^^^^ ^^^^^^^ ^) Pr^^^^y^M^,^ hurr^^^ respdniibiUties w}i^ necessary add (2) Imme- 

diately ceases hurricane reporting when the NWS statidn's capability is ristdred. If the AWS station 
Involved is also a primarsj^ or alternate netwbrk'p£(rticipant, the station will of course continue to in- 
• ciudt^ hurricane data in hourly synoptic ?aderw<w^ ^ 
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thc_mpbhsibiliti» far hurricahc observatior ._ 
1 J^^hcii utf itsc^ived, whether verified or 

.not; that an ^rcrd't mishap, poand daniagc to 
ajliprafti.or damage to the local installation may have 
<^urred withiii the maximum range of . (he radai* 
diiring the jjast hour a complete radar pbsttrviUbh ' 
wiii b<J t^cn and recorded. TTiQc o^^ will be 

*as detailed 2u possible, particulariyltf^e area of tiie 
event, if thia'is knpwnr. Obscn^udqs should i^ takc^ 
anij r^ordc^jrvcn^^^^ PPIf^ coii^tipM TheJ^ will 
be designated as specials (SPt) uid will be identified 
in remarks A5_ACCT'^IMAP, G^ DMG TO 
ACFT, or DMG TO INSTALLATION, as applicable. 
T^«e obsfTVa^ti0iw should^ be transmitted via 
iongikie communications, but may be disseminated 
l(x:ally if suppdrted^gcid^T^^uirjtl^ 
The remark ACFT MISHAP*.GND DMG TO 
Aepr, or DM G TO INSTA Ll^^^ shbuld not 
be Included in the iocally disseminated observation: 
Ah aircraft niishap observation need not be recoriled 
i9}^ V^i^^ P^^^^J^^^^ those dcclari?d to reflect 
an unsafe condition: However, infligbt emergencies 
should alert the radar operator todntensify the watch 
and to disseminate any significant information 
necessary to insure maximum support to the aircraft 
in distress. 



Exercises <267): 

1., When is the hourly observation taken? 



2. When are special observations taken? 



3. List 6 of the 13 requirements for special radar 
observations. 



for TSpcevoA oVaiet-voCtioO"^ iS^o^ cure 



268. Glveii drawings of PPI scope presehiatiohs, 
inttrpret the echo character ilid coverage. 



Ihtcrpretlfil and Rccbrdiril Radar Obiervaiibni. 

The interpretation^ of riciar wcaihcr cchoei^is funda- 
me^aily the same^ for all radar sets, the major dif- 
feiirhce be the versatility and power of the set being 
u^d. The radar bpefatof can obtain corisiderable 
information pn the existing atmospheric conditions if 
he knows |ije capabilities of his setvund if he under- 
stands sbmethihg of thci sighificani^e of the various 
patterns that are observed on th^ radar scopes. For 



those of you who presently do Sot haye the oppor- 
tunity to work witl^a radar set. We will attempt tb'Show , 
you by |U'ustrat\qn^a^ 

that can be -observed by radar; however, experience 
with: a weather radar^et is the best ,way ;t6 b^omc 
pr^ficicm in its Use.^ F^ those of you assigned to' a^ ; 
station^ efjuippKl with stor^ radat, ^bur. 

OJT trainer will proviSe the op^brtunjity for incrweing 
^ybiir prbficichcy in operating the set. , 
{ : AMUining that /^the proper turn-on and tuiding 
X-proc^dun^ have been fisjlo wed, a^^^^ tbe knt^nna Js m 
motion at 0^ elevation, you will observe ground 
echoes or ground 'cli^tcr. Ground cliittcr will^Hbw a 
Variety of -typ^ jpiyts^ bf it' will be sharp as ; 

; Solid obj^s and paits may appear fuzzy, but grotihd * 
^ clutter will be the same each time. For comparative ^ 
purposes, it is considered gob<f practice to mount a 
picttire of your area^s 1^^^^ near the scope 

as an aid in identifying ground qjidkr charactcristiis. 
_ On tb<e A/R scbpc,_sojid objects appear as high, 
. sbaifly defined blips. Qbud and precipitation echo^ 
are less sharply defined, fade ripid[y as the gain is 
reduced, and appear_fuzzy, with somewhat irrcgttlar . 
front and rear edges. This fuzzy br **grassy" appwana 
9^"^ A / R scope is a characteristic of weather echoes. 
It is c^^cd 6y the relative motions of the precipjtatiqn 
particli^. During the time interval between pulses, the 
particles move slightly and pi7»ent a different pattern 
f9r^5**J"^*^^c &uls<^ of solid objects, 

suc)^ buildings and airplanes, show as strong, sharp 
returns that will persist while the gaiivis reduced. 
Pwipitatibh cchcnes arc bright patches tft^t represent 
the horizontal cross sections of the areas of prccipita* 
Uoh. The brightness bf the cchb ^nd the clarity of the 
front edge vary, depending upon thcl typt and intensity 
of th<^ target. 

Radar echoes of cloud and precipitation areas are 
classified accbrding tb their ^ncral appearance. This 
^ classificatibh is standardized to facilitate reporting 
echo data and dedphcHng radar .^w^^ messages. 
Whenever yo^ use the weather radar set, you ulti- 
. ma^ly.inake.thjesc classifications autbmaticaliy 
^i^ ^chb ybU observe. Observation techriiqucs 
vary from one operator to another ai well m v^^^ 
radar type that is used. This text presents one method 
bf echo bb*^*tiori. Though bbservatibh mcthbds 
y**? *Uil*tly hojth the" different radara, the differ- 
ences Tcsuit from two factors^ — the_namc of the 
cbhtrbls and the capability bf the set. This discussibn 
U related to tl>e^PS-77. sina: it is the mainstay AWS 
radar Jet._£iements of the radar report are indicated 
bh AWS Form 104. Fbldbut 7 lists the cjcmcnts in the 
^rd^t' they are encoded and this is the sequence we will 
cover them in this discussion. 

Echo character and coverage. When an echb first 
appears on the scope, the first thing ybu will have to, 
c o ns id cf is bow t he cc ho _wi II be cl|i«8 i fi ed . Class i fi - 
cation of echoes for reporting purposes involves 
consideration of conriguratioh; coverage, continuity 
bf pattern, and jrhcteorolbgical pr(>vesscs. FM>rd()ut 8 ^ 
(printed in u separate supplement to this vblUmef 
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pretentftUo/ai. 

K Intettittt figure 5^17. 
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ntia pC at kM <5 to I mad !&. 

'A . JrM_; — i^^r^— 




(wiia. 

'trtoNtthe 

ida it i Idw Ie^U04B). Tbefli paly 

^^^.^^K^^LJ'^™?^ ^ BCHO- tfarafapid 
: :l .by^steptonittar sQft^ ^ ^ ^ " 

VWI^ ieticb iiP cdi^^ oil tii^ 

^ " op^^oi^re^b wh^ipTl^^ 

or ft odl: ASm c^pc&ies iDfty tiein^&idded in fth arcft 
<^ ecli<mBi. Tbii cbiUd be xt^^lr^^ 1$ reducing t&e 
/ ^n. . Figure S^tiS fllqitnrtq the effect of r^todng the 
gaiK Notice Eow the sm>nfBr,odb 
ia rediuxd Cdetiiil A lbit>u|^ Jtetiil luui ohly the 
Wrongest cdiB roiuuii fdc^ D). Thii piiqtiuM I^t^ 
the h^vier or stronger ^tivity.^Yoii should report 
the areft ftnd theen^bedcled line sepiiffttely in 
' otiervitioh. / , " 
i : Jhe^ tot|U^ ?^ in &ch reported 

echo system (except ceib) will be reported to the 

; h^mt ienth. ^ 

r \.EhtCTthccbntrai^^ •Sp^xj*. 

<^ the KiPDunt ^ coverage in tenths in coiumn 3 of 
AWS Form 104. 
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Fiftin 5-17. PPI scope dnwing (objective 268, exercise t). 



. 






i Interpret figure 5- 1?. 
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PISum"Vj6. Elfect_or gi^M reduction on icope dlsbiay. 



Figure 5-18. PPl Kope drawing (objective 268^ exerciie 2). 
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imeiptet^ flgure 5*19. 
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Figure 5-19. PPI sc6pe dhiwing (objective 268, exercise 3). 



^_It3*6t always praoflM to dctcrmiiic and report 
/ev&ytand of echo aysteih; 

^B^A^?*"*..^^^ pte^ the type of 

' precipitation associated wijfa the maximnm intensity 
for con vective systems. For nbnconvective systems, 
t he type is predominant throughout the echo 
'y*l^?U?J^^»'^» Ho^^^r, whcii you thiiik it__is 
si^iificaiit, repd^bjecondary prei^pij^tidii type. On 
Toldout 7, the bbsen^tions a^Q233 artd 0332 GMT 
slum extt^ two predpitatidn types for an echo 
^y*!^™*_^^_^ P^^pJl'^i'illy^^^^ be deter* 
mined on the buis of the reflectivity m<»sttrements 
"and the vertical sthictiire^of echoes, other sourc^d^ 
A9tP^^J>^tion, su^^ as weather niaps, surftce weatK^ 
reports, visual observations, and PIREPs, should be 
used. 



, E2^erdscs(269): 

^ Determine the_echb type and indicate the appropriate 
entry for AWS Form 104. 

^ • t^f ^^bocsjnfigurc 5-20 arc associated with a cold 
front m summer ^ 



269. Givoi 
aiid writteii 



of RHI scope presentadom 
interpret tbe idto type. 



Echo Type. As previpusly ihdicatMi, radar echo<» 
J'l^^^d^y Jbe r^^ within or 

faiiing from a cloud; TTie iype of_prccipitation is 
included with each radar observation. 

p>nvective precipitatidn, such as shdwers and hail, 
!^_^^!^8^b^_fr(Mai^stratJ^ by the 

appearance of the echo; Convective activity indi^tra 
the possibility of thunderstorms. Convective echoes 
baye sh^p^dutlin^ aiid uneven texture because of the 

intensity. Also, as you use higher IF attenuation 
values, the^hdes dd ndt di»y>putr umfbrmly. Stiati* 
form echoes, on the cdhtrary*shdw tinifdrm sheetl^e 
echo^with fuuy bordeits, and the ^oc^ disappdir 
: uniformly as you incr^j^ t&e IF attenuation; 

The types of prorii^t^on that can be reported are 
^l^_P?_f9l<^P^L^- X^Ptc that intensity symbols are 
used> with only two typo.) 

Though thundmtorm^activity in itself is not a 
PJ^pitatidn type, a "T^ is entered, representing 
tlgwlmtorm ^^tivity, wheneveivtte j^ho^ planta- 
tion indicates conditions characteristic of thunder- 
stdrms. For example, a radar, report of a broken line 
with thund^tstdrm activity and rainshowers is entered 
as-LNTRW 
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Figure 5-*20. RHI scope dnwing (objective 269, exerdae I). 
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2, The _echo in figure 5-21 is associated with a 
summer-time warm front. 



— — 30 




25.457 



Figure 5-21. RHI scope drawing (objective 269. exerdse 2). 

i ■ •■ 

270.. Um table 5*3 to determine tlicfintcniity for iiy«^ 
dB_r»dinfi on the IF ittenuator tiid indicate the 
apprbpriiUe AWS Form 104 entry for aieii. 

jEcAo mtehsity, I li addition to determining the echo 
^yPf^ yoQ must also detennine th^ in^nsity of the echo. 
Doing this by subjective bri^tn^ is not necessary: 
With the deveiopiheht and use of the FPS-77, yoacah 
^^^ Quantjtative measurements of sigjial intensity. 

This method is bas^ on knowti faGtors_qf 
reflcctivityLfrbm which you arrive at a level of signal 
strength. This level is expressed in decisis (dB). (The 
^^^il^^l^iPJ* >lJ^ted on Fre -77 radar bclb^ 
the iF attenuator tabel:) From the dB level you can 
determine the intensity of an_cch6. 
. P^CTBte the receiver in LOG mode, and be sure that 
the ISO ECHO circuit and reiver gain are calibmted. 
In making quantitative measurements of signal 
intensity, use the fbUbwihg prdcoiur^: 

Set the RANGE SELECTOR on the PPI and 
A/R scopes^ to -128 NM* and set the RANGE 

^NORMALIZATIO_N^w!tchto"120NM.'* 

6. Turn ^ the ISO ECHO switch to the ALARM 
DISABLE p(»ition (fully clockwise) and set ISO 
ECHO LEVEL-DB to 

c, With_thevf((htehha in the normal scanning position, 
write a PPI j>attern oh the storage tube and note 
weather echoes that have the ISO ECHO eftect. 



d. Stop the automatic azimuth scanning and switch 
^9. m^i^u^ scan. Turn the manual scan cbntrpl iihtil the 
PPI ctfrsor is on the ISO ECHO signal and^^^ 

signal on the A / R scope; Note the azimuth and range^ 

e. Adjust the ISO ECHO thrwySold controLuntil the 
most ihtehM par^ shbws the ISO ECHO 
effect about half of the time^ 

/ Read the ISO ECHO LEVEL-DB switch setting. 

A power correction may be required. The power 
correction is basal oh th!e equipmenf^checks made by 
!?§inlcnahc«£erebM The procedures for cbmpiitihg 
the power correction arcxover^ in Chapter 5, Part C, 
FMH-7 (Weather Radio Qbsjtrvdtions), 

Table 5-3 cbhtaihs the information for determining 
???*P_J^^i^Miii?^ for all tl^^ f£hge hbrmalizatibii 
modes; After applying corrections, if any, enter the 
table with the corrected dB value and read the 
cbnrspbhchhg inte value. 

For convcctivc echo«, report _the tnajdmiim 
observed iht^ity. This will require scanning_the echo 
systems vertrc^ly as well as horizontally. For other 
echo^ systems^ report the intermt^ that is pre^ 
in the horizontal. When intensitia within an echo 
system vary, it is a good idea to use a remark to 
amplify the observation. 

Convective example: 



MOST SHWRS W OF PIA ARE LGT 



Noncbnvcctive example: ^ 

iNttS PATCHES OF R+ 



Because bf special prbblems iiivblvihg reflectivity 
mejQurement^ho intensui^ are not reported for tee 
peliets, freezing drizzle, drizzle, haii or mow; that is, 
nb intensity entry is required oh the. radar recording 

tney^re farther than 120 nautical mii« from the radar 
set, echo intensity. is hot ordinarily reportel. In this 
case the letter "U** is eiitercu after the precipitatibh 
type. However, echo are^ that overlap this mileage 
limitation may be assigned an echo intensity tf you 
believe it is reasonably repr^ntative of the entire 
system: Othcrv^isc, the echo intensity is "U.'* If ybii 
have reason to believe the tadar set_js Performing 
substandardly, you should report the echo intensity as 
uhkhbwh. Thjs sitiiatipn is indictoj by ehtenhg the. 
cqntractiqn "ROBEPs*" (ladar . operating below 
performance standards) in the Remarks section: 
Determim'hg echo intensity is closely relate to the 
next entry— intensity trend. 



TABLE 5-3 

IF AtTENUATION/ISb ECHO THRESHOCDS FOR ECHO INTENSITY EVALUATION 









Ranite Nortnali^ati 






G^uiyaJ«nt 
__ Radar BaH^ctivLty 
factor (nii^-^l 








30 hffl 


ou 


run 


120 
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Raiidrall 
RAte-^in ht^l ) 


Echo-Iflter 


»4ty- 




Max* 


Min* 


Max* 


M±n* 


Max* 




(-) 




30 




24 




18 


<8.^l62 


< 0.1 


Moderata 


( ) 


33 


39 


25 


33 


'•20 


27 


8.9xib2-i,:Sio^ 


0.1-^.5 


Strang 


(+) 


42 


45 


36 


39 


30 


33 


1.2x10^3.5x104 


0.5-1. b 


Vary Strong 


^ 48 


51 


42 


45 


36 - 


39 


3.5x10^1.1x105 ^ 


1.0-2.0 


Intexi^a 




. 54 


57 


48 


51 


42 


45 


t.lxl05-/i.7xl05 


2.0-5iO 


^Extr^na 




60 




54 




48 




>4.7xld5 


>5.b 



*A(tahuau>r and lao-acho thraaholda in dadbala abova -105.5 dBm. 



Echoes in the vcry strong category have the potential 
(Pf j^ro<*ucihg hail. Ihtehse or extreme ^hoos may be 
***9??i?^ J^llUt J^aro^ or even 

tornadoes. Remember that there are two limitations 
when measuring intensity. You cannot accurately 
determine echo intensity at rahg^ over 120 nautical 
Jt try to measure echo 

intensity through an area_oj^ strong precipitation. A 
V-shaped notch behind an echo is usually caused by 
attehualidn of the signal by heavy precipitatibh. 
^P?^*y_?^tch ^li<><es that display very strong ihtcii- 
sities because they arc indicative of severe weather. 
You can determine the tendency of the echo intensity 
by comparing it with later consecutive observations. 



Excf dse (270): 

table 5-3 to determine the intensity for the follow- 
ing dB r»dings on the IF attenuator and indicate the 
column 3 entry for each: 











^formalization 


t>eabeis 


1: 


30 


50 


Z 


120 


49 


3. 




37 


4. 


60 


43 


3: 


30 


38 


6. 


120 


33 



has changed by at least one category. For ixamp[c, 
if the ihtehsity of the echo complex is stronger than 
previously reported, the ihtetisity trend is said to be 
wcrei^mi'^ Tlie ic^ni^titn time period to ust for 
determining the intensity trend is 1 hour (or iines and 
areas, and 15 minutes for c</2r. On the recording form, 
enter tlfe fdlldwihg intensity trend symbols after the 
echo intejisity: . 

• + Increasing. 

• - Decreasing. 

• NC No change, 

• NEW Initial intensity \iUue. 

Omit the ihtehsity trend data when ybu are unable 
to obtain a representative value for any reason. The 
distanc%_and equipment limitations for echo intensity 
also apply to intensity trend. (See foldout 7 for 
examples of eiyries.) 



Cxerdscs (27J): 

Using table 5-3, select the correct intensity trend for' 
t^^ fqUoi^ng changes in dedbel Hidings and indicate 
the correct column 3 entry for each: 



271. Use tid>ic jnS to sdect tte correct trend 
for given chanfis^ln decibel readings and indioite the 
ipprbpriate AWS Fbnn 104 oitry for Mch. 



Ailenj^^^ intensity trend is based bh the 

trend of the reflectivity valuasji^ to determine echo 
intensity. Report a change in trend only if the intensity 
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1. 


3b 
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50 


z 
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36 
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60 
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5. 


30 


58 
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1^ 


37 





272, Encode the location of radar echbei from figuri» 
that are given. ^ 
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Direction and distmce. The initial search reveals 
the general lo<^tion of the tcho. To find the azimuth 



(bearing), place the ANTENNA GQNTRet to the 
^l^NUAL J>dsitibn arid use the AZIMUTH hand- 
crank and the azimuth scale to pjnpdint the direction. 
Use the RANGE STROBE on the A/R scope to 
determine the distance to the ech<L You can also find 
^h*^ y^i^^h of the echo from the A / R scope by ijsihg the 
RANGE STROBE to m^si|rc from^nc side of the 
echo signal to the other side; Bear in mind that range 
or precipitatibri attenuation alsiJ affects jthis scope 
presentation, especially on the far side of the echo. 
The RANGE NORMALIZATION control helps to 
reduce this effect. 

The cxterit and shapes of echoes are described in 
4[^J^\^^J^ distarice frbrii the reporting 
station; Thr direction from the station is reported in- 
' whole degrees relative to true north as dletermined 
from the azitriutH riri^ on the PPI scopc. Tnic north is 
report^ as 360, but^l 5^ isneportcd as 15. The distance 
from the station is report«l to tht ncaum naudcal mile 
if severe weather is involved or if special definition 
is needed. GerieraUy, however, 5-milc increments arc 
□sed^for easier radar scope iritcfprctatibri. 

Irregularly shaped echoes arc reported by giving the 
direction and distance from the station to a series of 
pbirits alorig the edge of an echo area which, when 
connected, indicate the general shape arid Ibcatibri of 
the area. Although the shape of echo systems should 
be smoothed and simplified for reporting purposes, 
select reported pbirits so that reconstructed patterns 
are representative^ of the trijc echo coverage. The 
points are reported consecutively in a clockwise 
direction^r Ceils or circular areas are reported by 



giving the direction Md^istance to the center of each 
ceU or area and the diameter (Dj of the echo: , 

Whcri larjc echoes arc visible at high receiver gain, 
^*^^y J^^^ a reduced gairi (higher 

IF attenuator settings) and at variouf elevation angles 
to determine whether or not line activity is present; 
The radar bbservcr must identify arid locatcorgj/2/z^^/ 
9^ ^SJl^Jly separately withiri the cricbmpassing 
area of echoes. Use a separate line on the radar 
recording form for echo paramctcn; that pertain to 
each related group of echbes, such as liries or areas. 
Whether they occur separately or within^ a repbrted 
line or area, report potenuaiiy ^severe weather echoes 
iri as much detail as practicable. 
_ J^_^Poj^_ of cchb>ivJ>y giving the azii^uth arid 
dbtance to the ends of the line or to as many points as^ 
necessary on the axis of the line to establish its shape: 
Ybii rccbrd this data in progressive order from the 
uppcrmqst^cnd of the linc to the other crid. Of cburse, 
for a straight line, you report two points at opposite 
crids'of tbc line and the average width (Wj of a fairly 
uriiform lirie. You can rcpbrt marked differences in 
width in as many widths as ncassafy to estabUsh the 
general shape of the line. These variations in width are 
reported in the remarks section of the radar record 
form. 



Exercises (272): 

Encode the location of the echoes from the following 
figures: 

I. Locate the echoes in figure 5-22. 




Figure 5-22: PPI scope drawing (objective 272, exercise 1 ). 
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' 2. Locale tiM edoa ia figure 5-23. 




Fignic S-24. PPI Kope dnwihg (objective 272, excrcitc 3). 
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273! Determine and encode the echo width or diameter 
for given figuris. 

Echo width or diumeur. As indicatbd in the 
prededing disci^sibn^ width^ diameter reported 
for ci^rtain types b^tdlibcs. If trip report is fj^ a line, th^ 
width jjf the line is TiKlyded^tcr thc^irection and 
distance data^For exan^picT^e entry for^ line that is 
15 miles wide is **I5W.'' For lines that contain 
variations in width, an explanation is entered in the 
remarks section of the observation: The 0933 GMT 
observation(foidbat 7) shows an example of variations 
in width of a broken line of <Khbes. _ _ 

When the echoes are a circ^^area^ y9?I?P^? ^"^y 
the center pojnt of the area as the direction and 
distance of the echo. The actual size of the echo can 
thcii be determined by jHrpbrtiiix the diameter of the 
echo. For example, the cell at 0733 GMT on foldout 
7 shows the way to enter thcJiameter for a circular 
echo area (cell, in this casej. The entry "Dl I'' in this 
observation provides the onl^clue to the size of the 
echo:- In some cases, a remark can be included 
conceiving tht average diameter of each cell or echo 
witbih the area in the remarks section is 
illustrated in the 1734 GMT observation on foldout 7; 

Precipitation at the station may cause a bright, 
diffuse echo that completely covers the central portion 
of the scbjjc. In this case, the distarKc 
the edge of the echo determines the diameter. 
Distances and directions from - the station arc not 
reported in this situation; instead, •*OyHD'' is 
ill place of a ^cctjon/dstancx group. This situation 
is shown as Remark in the 0810 and 0832 BMT 
observations of foldout 7. 



Exercises (273): 

1. Detettmne and encode the echo diameter or width 
for figure 5-22. 



2. Determine and encode the echo diameter or width 
for figure 5-23. 



274, Given drawings of PPI scope presentations (with 
past positions), indicate the echo movement 

' Echo movemenr. the speed of movement for the 
echo system is determined oh the basis of at least two 
successive positions 1 JlQur^rmdre apart. For cg/toand 
smafi etements the movement is determined over a 
15-minutc inveryal if it is representative. The direct ion 
of mdveinent isthe directibnj^bm which the echo^^^ 
?l9Yi^8' it is reported in two digts, representing tens of 
degrees in relationship to true north, using "^d^.to 
indicate true north. The speed of movement is also 
reported in two digits. No appreciable mbvernent is 
indij^ted by "WOO," The tnqvejnent groups are 
preceded by ••A'' for area,^ *'t'' for line, or "C* for cells. 
The mbyement of cellular echoes is reported 
iiid i vidtially when the cchp rnovcmc n t d if f crs^bct ween 
ccjis; The genera^ movement of the line is reported as 
well as the movement of the individual cells when their 
' mbvernent is hot the same as that bf the line. For 
example, a line echo systexn movement of 260® at 15 
knots and cellular movement of 246®at 25 knots are 
reported as -L26I5 C2425." 

Mbvcmeht is determined^ by plbttihg successive 
positions of the centers or boundries of cells and areas, 
and by plotting the axes of lines. The direction of 
movement is the bearing of a line drawn between the 
succOTsiyc posU pHhc ccntcra. In thfc case of a jine, 
the direction of movement is perpendicular to the axis: 
axis. ^ 

The displacement, relative to time, bf the echoes 
between succe^iye^osU ions represents the speed of 
movement: For example, a displacement of 5 nautical 
miles in 15 minutes rci^jesents a speed of mbveihefit of 
20 knots. 

Th e speed of movement of a line is the displacement 
perpendicular to the axis relative to time. If the line is 
pivoting or if pbrtibhs bf the line are ihovirig at 
^if^^cn^ speeds, the mdvemcnt is rei)ortedjit enough 
points along the line to fully describe the movement. 

A handy chart, such as figure 5-25, displayed near^ 
the radai* provides a convenient aid to determine speed 
of movement. 

Excrcisc9(274): 

I. Indicate the echo movement in fij^re 5-26. (Dashed 
lines are 1-hour past positions. Range marks are 5 
NM.) 
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SPEED QF MOVEMENT OF RADAR; ECHOES 

AS A fUNCTION OF TIME AND DISTANCE TRAVEtED 



SPEED Of ECHOIKNOTS) 




DISTANCE (h4AUTieAt MILES) 
Figure 5-25. Nomogram for determining speed of radar echoei: 
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2. IndicitiB the echo mpyement in figuiti 5-27. (buhed 
lines sre 1-hoar put potitiona; Range marks are 
5 NM). 




I 



Figure 5-27. PPI scope drawing (objective 274, exercise 2). 



275. Ghm dnwinp of scope priientetioiis aiid 
amqpoiid^ docriptf^^ intcrinrct tlic edM^ and 
rtcord the i tq ili f e ii cutrici on AWS Fonn i<M. 



EcHb tops, Aithbu^ Um^ edip liei^t data is umAiI 
to lMth_tjie for^i^ aod^pUot^e^^ operation 
of the radar In tfaeedio height swching mode keeps 
you &6m tl^ nular to evaloate a^ report the 
bthCTeleiiirats of the bbier 

must operitt the so t^ you geta true sampling 
of e^o toi» wtthoitt excetttve intemiptibn of the 
iiormil operatibii of the radar set Fbr example, an 
accurate descripdon of the edio sysiem fn tenm of 



Ibcatipji, ihteiuity^ m^^ similar qualities 

is mole important whether the echo tops arc at 33,000 
or J6,00e f«t. 

When saumihg for echb top measurements, ybii 
must raiiiida^feyej^^ favors. One is range limitations. 
Range limitations are n^uary because of decrauing 
elevation angleaand increaasing beam dimehsibns with 
distance^ in additibh to the uni:nbm e^^ 

J^JPtPSUi^^ pthfc :Anotfaer d^C^ulty Js the 
of scanning very hi^ tilt an^es that preclude 
top m^urement at veiy clbse^ rahg^. 
^The designed niaxiiniitji range of the range height 
ind^tor (RHj^ of a particular type of radar, is also 
a limiting factor. Echo tops are therefore reported 

15do^ 



bhly witKm 5 to 120 miles for theJ^PS-77; 

The heights obtained from the RHI scope must be 
PPJ^^'^J?^ f^fJ^*^^ _cyrvature^ stand atmospheric 
refraction, and half . of the b^imwidth. These 
corrections are all combined in ngure S*28. After these 
PPJt^CtjojM are made, the tops^are cbnvertwl to mean 
^ea level by adding the MSL height of the antenna focal 
p^oim. Tops are reported in hundr«ls of feet MSL. 
FMH-7C includes a fi^re to determine cloud bases 
for layera sdq^^^ includes tables for 

detoinining heights of Bases and toj>s _by^_ using 
elevation angles in case the RHI scope is inoperative: 
Til'^ t^yw include all corrections except for the MSL 
antenna height. 

: For each observatibh of in echoLsystem, the highest 
dqud top is entered in the '*MAX TOP^ column of the 
radar r^onling fora. Fqr. e5fteM^ systems, 
siicb as^ lincs^ore than SO mii» injen^iror areas more 
thanJO mil« in diametet; the locatig^of the^**MAX 
XPP*J* ]<*cntificd in degrees and nautical mil«j from 
the station. The directioji knd distance is entered iii 
cbluinn 9B of AWS Form 104, Radar Weather 
Pt>sen'aUbns. In thi^ cod radar report, a maximum 
top of 44^000 ftstt MSL located 85 nautical miles from 
the station on a bearing of 300** app^n at^T 440 AT 
3(X)/85. This remmark follows the movement of the 
echo systexn. 

_ ^hj^n an extensive echo system is present, you heed 
to know how to identify the location of additional echo 
topis that are signiHcant throughout the line or arear 
These additional echo heights are entered in ^the 
remarks sa:tion immediately (oyowiiig t^he direction 
and distance of the maximum top. For additional top 
repbrts, the direction and distance from the stationare 
included for each individual height that is reported. 
Code example: 

MAX TOP Column Remarks Column 

MT 4 JO A T 260/ 45 TOP 400 AT 2S5I33 

fop 380 AT 147126 

You .should -enter remarks that are operationally 
significant. Fbr instance, whenever feasible and 
appropriate, you can include a remai*k tb indicate that 
the average tops are below a certain altitude. For 
exampJe, MOST TOPS BL6 2501, 

In the case of stratbform systems with th^ same 
?P_PrMin4^te top insert a '*U'* preceding the 
maximum tops: Far example, uniform tops of 21,000 
get would be ti^nsmitted as MT U2j0 with no 
direction/ distance^group. 
^ 

Exercnes (275): _ 

i. Using figtire 5-28 arid table 5-3 interpr|||^jradar 
echo(cs) presejited on foldout .10 and record the 
observation on AWS Form 104 (foldout 9). 



'V. 



.■ ^\^ 

i. Using figure 5-28_a^ tabc 5-3 intelprct the radar 
echb(es) presented on foliouut 11 and record the 
observation on AWS Forita 104 (foldout 9): 



276. Given a Ust orretiiar^^^ dri AWS 

Form i04» indicate those that are operational status, 
maridatory^ and amplifying remarks. 



J^*?™**- J*'*?^^^!. A^^tip^^ pf the radar 
recording form is used to enter data that clarifies or 
amplifies the bbservation, as well as additional data 
1*1^1 Jilijprqves the syribptic use bf th^.data. Make the 
description as bri^ and iniomative as j)dssib^^^ Use 
authorize contractions whenever possible in makii^g 
entries. Some exaxxiples of significant remarks are 
5^^^!* 9*l^[9*!l9yi*L? J^n^ in parentheses any 

remarks not intended for transmission. 

Operational itattds rem^u'ks. Operational stattis • 
remarks must be repbrted when applicable. A list of 
® PF^^tjcjnal status remarks wth deflniti 

a,. PPINE^Equipment performance normal in PPI 
rnbde; ho precipitatibh echoes observed; surveBlance . 
continuing. 

b\ PPiOM. *^quipinent totally indp^r 
service for maintenance, or out of service due to a 
power buta^. Fbllbw the contraction with a date/ time " 
S?9yp_ (QMT) indicating the estimated time when 
operation will be resumed and the calMetters df the 
'alternate station. If this cannot be determined, report 
UNK. Fbr limited buta^, see_dcfinitions^for* the 
operatidnal status cdntractidris ARNO, RHINO, and* 
ROBEPS: (♦All AWS stations with instajlcd ra^^^ 
trahsmitrPPIOM and estimated time of resumption of 
radar o^ratibh wiMcnever their storm detection radar 
"5 9^' *^^j*ervice. When the radar becomes operational 
again, all stations will transmit either a radar 
c8>servatibh or an operational status contraction at 
Ht35 td clear the PPIOM from the ARQ base, If a 
special is transmitted earlier than H+35?this fulfills the 
requirement to^clear th^ ARQ base.) 

c. PPINA. Radar _o6«crvatibh bmitt«i for reasons 
pther than PPIOM (e.g., hiper priority duties 
precluded taking the obscpation). When feasible, 
fbllbw the contraction with a date/ time group (GMT) 
iiidicatirig the estimated time when bbservatibhs will 
afain be aj^Uable. F^ thePPINA wi,th a delayed 
(RTDJ radar weather observation as sooti as possible. 

d. ROBEPS. Radar operating below performance 
standards. 

ARNO. "A^jcopeof A/R indic^^ 
/ RHINO. Rad^r cannot be operated in the RHI 
mode; height data hot available. 

Maridawry remarks^ The followmg standard 
remarks must be encoded in the remarks column of 
AWS Fdrm IQfi whenever the assbciated weather " 
phenomenon is observed. If both standard and plain 
language remarks are included in an observation, the 
standard remarks must be encoded first: 
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jff. HObjCx*^ Encc^dc the ccmtf 

. **HG6|^,'* followed by>a direction and distance group 
w locating: the hook echo. 

" 11*" HAIL. Whenever haH is reported as a 
precipitation jypc^._encodc the com AIL,'* 
followed by one or more direction and distance groups 
locating the hail. , 

^_^^J-EWP (line echo wave pattcni). Ehcbdc the 
contraction **LEWP,'* followed by a sufficient number 
of direction and distance groups ^bng the axis of the 
line to lcK:ate the pattern. The L£ WP remark can be 
encoded only in ah observation which induces a line. 
: d. VAULT (e^o free vault). Eticode/ the 
. contraction '*VAULT,'* Jbtfbwed by a directioil and 
distance group locating the echo f ree vi^ult. The vault is 
sometimes called the:bouhd(d wealth echo region, or 
BWER. i ; 

. e. BASE (base of ahlblevated layer)^ Depending 
system's structure, its distance from the radar, and the 
^ radar beamwidtlu it is sqmctimw possible to*obscryc' 
the bases of devaied layers. Such observations are of 
operational .meteorological valu£ ahd^hould be 
f^ort^ed- Encode the cbhtrainioh**BASE''fp!lpwed by 
thc height jn hundreds_qf feet. Example: BASE 90. 
Apply the Jiecossary correction by using the figute in 
FMH-7C for echo bases and-adding the MSL height of 
the antehha. ' 

/ MLTLVfc (melting l^vel). Whe n a bright band is 
observed association jwith ^tr^S'orm precipitation, the 
zone of enhanced reflectivity should be examined oh 
:Contrqls ^sct to provide optimumf 
definition. Report th'e^eijg^t of the top of the brighf 
band in hundr«Js of Ject as thc melting level in 
remarks. Exdnipie: MLTLVL 75. Apply the necessary 
conwtions by u^ing a correction graph for echo tops 
such as those given in figure 5-28. Remember that the 
MSL height of Uie antenna must be added. 

The bright band effect is caused by several processes 
associated with melting particles as they fall into 
warmer air. The radar return from small water drops is 
about five lifflQiP^ater jhan that from ice particles of 
the same mass and shape; As the falling snowflakes 
become coated with water, their reflectivity increases. 
As the particles melt, they accelerate froiti the fall 
velodtyj5f snowj; I / 2_mctcr per second) to that of rain 
(4 to 8 meters per second). Tlie increase in fall velocity 
decrease the number of droplets per unit voliuhe 
below the melting level and causes a corresponding 
decrrasc in radar reflet^ivity per unit volume. Thus, the 
meiting 4)roc(»s creates a horizontal layer of strong 
radar reflectivity, much stronger than the sno^ above 
A'l^ ^ iittle stronger than the rain below. The bright 
b^nd normally occurs I, GGO. to 1,500 feet below the 
freezing level. Bright band phenomena should be 
transmitted to make the radar bbservatibh more 
useful. [_ ^ __ _ 

Amplifying remarks: Any remarks that will make 
the radar ohserv»«m easier to understand may be 
transmitted. This is hot mandatory, just good habit. 
The remarks listed above classed as mandatory are also * 



amplifying remarks. The retnarks we will tiow discius 
are optional: 

__fl. MALF (mostl>Lal6ftj and HALF; (partly aloft); 
The remark **MALF'' dr_**PALF" mdy fife encoded 
before the remark ''BASE" when appropriate.'' 
£iamp/e: PALF BASE 40. 

6. To report additional tops: TOP 440'AT 325/33 
TOP 380 AT 145/26. 

c. To tcport confirmed associated severe weather: * 
TGRNADO RPTD^E ATN 0830. 

(L HLSTO I'AASSW CELL. , 

e. To report suspected severe weather APRNT 
HOOK SWRN CORNER THIS CEtt; 

/_f j:cport_diffircnt_widthi of line: LN NWRN 
END 12W CNTR 20W STflN END 15W. 

g. To report differences in mOvcrncrit: LN NWRN 
ENbJ^dVMT 2718 SWRN END^23. — 

h. To indicate rapid building: TOP 420 TO 480 
' PAST 20 MINUTES. 

This is not an all-inclusive example. Anything that 
will make the radar report more useful and easier to 
interpret may be included. 

Exercise (276): 

' 1. In the following list, indicate operational status, 
mandatory^ and amplifying remarks by; inserting^ 
either an 0, M, or A in the blanks provided: 

^a. ELEMENTS AVG D5 
b. RHLINDCS ANVIL 

— c. HOOK 240/33 

.^d. PPINE. ^ ^ 
_e. APRNT HOOK SW CORNER THIS CEfcL 

PPIOM 021835 ALTN BLV 
g. HAIL 70/56 ' 

— h: LN NWRN END MOVMT 2620 SRN END 

aoj8__ 

i. ROBEPS 

^j. MLTLVL 125 

277. Interpret radar reports received over tdetype. 

Processed Radar Weather Data. Radar data, other 
than those derived from the local radar set,^ is available 
forecaster iri^o forms. The first of these is the 
observation received over teletype from qther^radar 
stations. The other is the composite radar ^summary 
chart received via facsimile. Frequently, information 
On the development Of weather conditions inditaiing 
the onset of severe weather teaches usin the^form of a 
radar report before syrface observations would 
indicate similar conditions. For this reason, AWS has 
§^PP_^^_ operational jcOhcc^^^ maintaining a 
radar watch in order to effectively utilize the radar data 
within areas of operational interest. Detachments are 
required to monitor radar reports received via teletype 
and to i>l_ot those reports determined to^be significant 
to the mission. These plotted radar weather reports are 
then iricorporatpd into briefings that provide the pilot 
with the most cqpotplete weather depiction and forecast 
possible. 
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Radar teietype reporh^ It your station is riot 
equipped with stdnh detection radar, your primary 
s^ipyjcc of Hida^ will be the reports received 

^from radw stotions via teletype^ Radar etjuippcd 
woiiher stations are required to wcord and transmit 
observations in accordance with tkc instructions in the 
FWH 7A, Weather Rdiiar pbservatiom. These 
P**°f?l^^ . j^l^^y presented in prior 

portipns 'bf this chapter; if you have ande^tood the 
prior presentation ahdiiure^ble.to take and record 
f§dar observation on AWS Fbrrn 104, you will ^ able 
^ to interpret radar ob^rvatidhs rcccivc4 via teletype.. 
Just reverse tflc procjcdtire: 

Rcmcmbcrthat the intensity symbols ca)/ be related 
' B?J_ojUy_^ J*^c refatw^ echo intensity, biit also to the 
precipitation intensity When you refer Jack to table 
5-^ you will find the echo intensity in the left column 
and a rainfall rate ih\hc right column. This cm be used 
as an estimate ^f ^infall potential. 

You should maintain a current plot- ofradar reports 
within a 200 nautical milcradiusbf your station-lf you 
t^^^?.J*^9rc than one plot on a chart, plot the data in 
color code in order to identify reports diffen'ng in time. 

Exercises (277): 

Use this jadiF. cepoS ^to answer the following 
questions. eVG 0835 AREA 7TRW--/^+ 150/50 J90/^'" 
250/105 340/75 SOW 2730 MT320 AT 230/28 MOST 
' tp>SBtd25d 

CELL_TJIWXX/+ i$0/iO0 D26 2632 TOR 540 
. TORNAIX) RPTD 45SW LEX 0830 

^l**^_?ould be the ^^^^^ on precipitation 

potential within the next 3 hours at" Cincinnati, 
. Ohio? . * 



2. Are all the. clouds within the reported area 
thunderstorms? Explain. 



3. Approximately how much rain could be expected 
* from the cell within 30 minutes? . 



278, InttrPf^Jsejecied UcTO depicted bh the. 

Automated Radar Sammary Chart. ' . 

Radar ^umfflary C Autdmatcd Radar 

Summary (ARS) is produced bycotnputcr at Suiriand, 
Maryland and transmitted directly to the facsimile ^ 
pircuits. Radar reports encoded in the digital format ^ 
(thisjcodc is not dfi^tjssed in^Jiis CDC) are transmitted 
on the joint US Weather Scrvice-AWS radar nefwork 
(RAWARQ circuits. These reports arc collected and 
pressed -by cdmpu^ at Suitland. The output 
XA^RS) is Jthcn transn«tted im-the facste^ , 
(Sec FMH-7A for information on digital radar 
reports.) v ' * 
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Content q/"/i/?5. Use ngurc 5-29 as an aid during 
t^his dUcUssjbh. Shaded areas give ah indication of 
precipitation coverage. The contours for echo intensity 
levels 1, 3, and 5 are. drawn to differentiate areas in 
whfbh various levels {from light tbextrctric) of activity 
^■■f J^A^nS place* (The iji tensity leV^ number can be 
equated to AWS's method of reporting Intensity by 
lousing table .5-3 A, This table also gives the potential , 
rainfall ambiihts in the last two columns on the right,.) 

The height oXecho tops is plotted as ah underlined 
three-digit number in hundreds offcgt^^'^g^. T^c 
height of echo bases is plotted in threedigits as for tops, 
except that the nuin^r if ovcrlincd (i.e., 170). A line 

91 ba$e to % small plotted 
square signifles the location; 

Echo movements are plotted as arrows. The 
'^^l^^^^^nt of cells^^ and a 

t^¥o-digit spe^ oimoycrnettt^^ 
of areas or lines^ is indjcated by an artpw with tail 
barbs. One barb for cachlO knots and a half barb ibr 5 
knots.^tatiOMfy ech<^^^ will have the letters "LM** 
(little movement) plotted nearby. ' 
^ ^ Rcinarfcs such is HAlt or HOOk and the 
PJ**^pMtibn.typc designator will appear oh the chart. 
^"_?^*^M^J1' l!l^*^h>ity tnm^ follow the 

precipitation type where appropriate (+ is used for 
increasing and -^Jor decreasing. She intensity is not ^ 
Pl5l^*c_d oj^ the ARS chart, sirice it is cvidcrit ftdm the 
echo contou^ng. tin^ with coverage of ^eater than 8 ' 
tenths will be indicated by a solid (StD) designator at 
the extreme limits of the line, ' _ 

■ T^_^l^Au5_?fJ^? J^5^_^^ he available. For * 

instance^ if the radar.station transniitted PPINE, NE 
will appear on the ARS.'IfPPlOM is transmitted, (DM 
. i^_Ln4i<^^cd oh the ARS. If nb report is received from a 
radar station, that station's cill letters arid NA (riot 
available) are indicated on the ARS chart. 

Since several stations may report the same weather 
PA"^rn^_coriflicts riiay bcciir. Where conflict occurs, 
they win be indicated tsn the Alls, by priority. If 
conflicting tops arerepdrted^the highest top is plotted . 
When thcre_ is a cojiflict in movement, the highest speed 
i^ plotted. If conflicting iritcnsity trends arc rcpdrtcd; 
the report with incr^jng intcnsitj^ is rarikcd first, rib 
change in intensity is ranked second, and decreasing 
'intensity is ranked last. For precipitation types, 
thunderstorms are ranked highest. Reriiarks such as 
HOOK, tEWP, ^d HAiL rank bluest tDf ail 
remarks. When a conflict exists in reported intensities, 
the highest iriterisity is used for contouring the chart. 

Severe weather watch boxes are also indicated bri 
the chart. Weather watch numbers are associated with 
each box. A label area at the bottom of th? chart will 
indicate the valid tiriie. The letters WT ^indicate a * 
to^ado watch box: WS indicates severe thunderstorm 
watch areas. . 

A legend is prbyided fh the lower left of the. ARS 
chared help people iBterpret it. Figure 5-29 is an 
example of the ARS chart. In case of computer failure, 
a manually produced radar summary chart may be 
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TABtE.5T3A 
INTERPRETING ECHO INtENSiTY 



Code Niimber 

( VIP 4^«J. )^ 



' Echo. 
Intensity 



_ Rainfall Rate (±n/hr) 
Stratiform* Coiiveciive** 



Light 
Uoderste 
Strong 
; Very Strong 
Intense 
Extreme i 



' Less than 0.1 

b.i - 0.5 

^ s 0.5-1.0 
1.0 2.0 
2.0 - 5.0 
More than 5.0 



*°Less tha|i 



0, 

i 



0.2 

2 - iri 

1 ^ 2 ^2 
4.5 



2.2 - 
4.5 - 7.1 
More than 7 . 1 



fBased o^ Z 



200R 



1.6- 



.1.6 



♦*VIP Levels 1-5 are ba-sed on Z - SSR;*"*"' Because hail iis often 

observed with VIP Levels 5 and 6, -this Z/R ^relationship 
becomes inaccurate at high VIP Lev'fels. An empirically derived 
rainfall rate of 7.1 In/hr is used as the threshold between 
VIP Levels 5 and 6. j ■ - 



transmitted. Wc will not discuss the manually 
produced chart in 4his text. 

__ Jhc autbmatibh of the radar sunxmary chart makes 
5*™? _?Y2^^^?_ 19_ user sob her. Ybu must 
remember that thb chart provides a dejRi^ptiqn of only 
a portion of the weather Mtivity taking place. Other 
liyailable bteervatibns and fpnecasts must be consulted 
to better cl^ify existing and future conditions. 
< 

Exercises (278): 

1. What is indicated by the contour lines on the ARS 
chart? 



2- How is the difference between area movement and 
cell movement indicated? 



3. What is indicated by the contraction LM? 



* _ - / / 

*4. What docs the contraction SLD indicate? 



$-7. Severe Weather Edibei 

^ is espci^^ in the dctcctibh of 

severe weather. Convcctive activity is apparent to the 
naked eye. However, the. intensity of convcctive 



activity is hard to ^dctcjniiihc. The radar aids 'in 
severe^lp^ \ 
_eonvect[ve pr^cipitatibn can be _ readily 
differentiated from stratiform on a radar. Convcctive 
precipitatibh appears as qellular echcx^ with clearly 
definctl botindariar high reflectivity. Stratiform 
echoes appdu- sheetiike with ragged Idges. 
V Cbhvcctivc <xhb^ may be classified as showen or if 
15i*il*iiJ?fc__is occurring, as thuhderstbrihs. 
Thunderstorms^ arp normally larjper than showers. 
Showers may grow into thunderstorms, which in turn 
may be transformed ihtp stratiform clouds. 
Thunderstorms may ^c^ that will reach the 

^bund« frequently accompanied by strong surfa^ 
winds. Occasionally tornadoes will develop, from 
^J^Hi^4^>^torm$. Such thuhderstbnns are classified as 

severe^ , . 

Severe weather normaMy occura m tte m«oscalc 
range, except for hurricane ^br typhoons) which is 

, s)1lb;ptic scale. The first pbrtion bf this section is oh the 

' mesosoade systems^ 

279* Given sUtm hbrizohtal echo 

configurajiod, ifld^^^ possible severe weather 

associated witfa tfae echo. 

For easier understands^ 
different dimensional planes. Horizontally, how do the 
echoes appear oh the mam PPI scope? 
' Hooks, Finj Pehdiuits. Many tornadoes ^ 

have exhibited a characteristic hook or '*figurc S** 
attached to the upwind side of an echo complex. In 
sbme cases the hook is a portion of a noticeable spiral 
pattern extending from the main echo (fig. 5-30). 
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-Protruding fmgers from a large thunderstorm «ho 
(fig. 5-3 1 J, generally on the upwind side, have been 
found to be associated with hail 1/2 inch or more in 
djameter. Theie fingmi^ believed to be hail shafts oh 

the fringo of the stonn._ _ 

Bdth hooks and fmgeri have been obser^^^Yuvhich 
weroi evidently hot associated with severe w^picr of 
™y j^i^- W^^^^^y^ J^^Py. foxhadbcs have l^n 
observed without the characteristic hook, and Jiail 
certainly .occurs without Angers. The observation of 
l^^«?JcatUrcs depends on the range, on the beamwidth 
of the radar, on attenuation, and on the angle of view 
of ihe radar. 

Pendants hrz essentially the same as hooks, but not 
fully developed or quite as; severe. 



__"y*'.^Pf*_**«*« A number of observers in areas such 
as New England and Kan^, Have report^ toniado 
development , when separate thunderstorm echoes 
movihg at differeht spe^s and directions, merge into a 
single larger mass. Many of these echo mergers appear 
to have been associated with unusuaUy high echo 
speed, exceeding 46 knots: The tornado development 
appears to occur at a **V- notch (sec arrow, fig. 5J2), 
llPl ^J^^J'y aU^^uatidh 

two echo^^ However, frequent echo convergence has 
been observed in Florida without tornado 
development, although heavy rain usually occurred. 
(Ta bles 5-4 and 5-5 and figure 5-33 give additional 
information on echo interpretation from the PPI 
scope.): 
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. .__TABLE 5^.._ _____ . _ . 

DIAGNOSTIC GUIDE FOR HORIZONTAL ECHO CONFIGURATION ~ Part I 



Echo \Feature or Configuration 



Interprecatidti 



i. Hook Ectto: 



Normally shaped like figure "6". 



Normally located in the right 
tear quadrant of echo . ^ 

Normally associated with 
very BtJ^ti% ^ intense JX) , 

or extreme (XX) ^hoes. (O^lV ^ 
< very few bona fide hooks have 
■ been dbserved with strong (+)^ 
echbesvs 

Diameter oL tftrcie of best. fit 
(Figure 5-33 ) is normally leas 

than 12 nm. Distance from main 
body of echo to farthest point 
of hooic is normally less than 
10 ha. 

Forms by a cyclonic swirling of 
the main echo into hook form. 

Forms in a very short time. 

Duration varies ,;from a £e^ 
utes to an hoar or loore. 

Normally cannot be observed 
&eyond 60 ttm. 

Probably will' not be detected 
unless ^^ar is operated at 
reduced gain. 

Echo Protrusion or Pendant : 



A highly reflective (-H-, x, or 
XX) knob usually projecting 
from thi tight rear quadrant 
of the echo* (Mi|ht' have a 
hook ehape if better radar 
resolution were available.) 



Represents a well organized ^ 
tornado cyclone, not the 
tornado itself , which is not 
detected on radar. 



When the echo characteristics 
indicate a bona fij^e hook, 
not a false hook^ the echo 
should be interpreted to 
indicate the existence of 
one or more tornadoes and large 
hail at or near the cycionically 
swirling end of the hook. 



This echo character istic is a 
somewhat leii reliable indicator 
of severe weather than the hook. 
Normally it should be interpreted 
to indicate a ievere thunderstorm 

other conditions are favorable, 
tops are higher than normal, 
reflectl^vity crj.ter l^are met, etc. 
the protrustoftrtJr^^pendant should 
be interpreted as a tornado. 



TABLE 5.5 

DIAGNOSTIC GUIDE FOR HORIZONTAL ECHO CdNFIGURATIdN 



Part 11 



Echo Feature or Configuration 



1. Fingers, Scalloped Echo Edge: 

Prbjecting from rear portion 
of the storm. 

- V 

Are highly reflective (+f^ 
or 3CX). 

Are subject to rapid changes 

in shape and intensity due to 

bursts of falling hail, 
i 

2. "V* Notch: 

May be formed by the merging 
of two echoes into a single, 
large echo, forming a "V" 
notch at the point of merger. 

A_ false "V** nbtch_may be 
exhibited on the CPS-9 radar 
(rarely on the FPS-77) due 
simply to attenuation by rain 
and hail. Attenuation notches 
commonly open outward along 
a radial i while true "V" 
notches may be oriented *in 
any direction. 



Interpretation 



Indicates hail of 1/2 inch or more 
in diameter. (This predictor should 
be used with caution.) 



A bona fide "V* notch shpuld be 
interpreted to indicate a tornado 
and large hail at the notch. 



^^'^f* (^^^R _ d. A notch formed by the merging of two 

1. Indicate the possible severe weather conditions ■ echoes, 
associated with the following^ 

'^D.ccho with a figi^re ''6" located in the right 

rear quadrant. - •* 

e. Echoes with fingers projecting from the rear 
portion of echo; the projections change rapidly. 

b. A hoblc echo associated with very strong 
intense (X), or extreme (XX) echoes. 

f. Echo elements often exhibit a cyclonic spiraiiing 
inward. 

c. A protrusion or penJant of X. or XX reflec- 
'^^^Vy P'*o)ccting from the right rear quadrant of , 
the echo; 

.2?^^ ^V^^" Jl^l"^"*^*^^^ describing vertical echo con- 
figuration, indicate the probable interpretation of the 
echo. 
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d. 



_ E!ebo^Top Crteflfe^ Fdr this pqition consider the 
wcither ecfioes verticaiiy as they appnr on the RHI 

HsUnonni j^^n^^ have a higker eckb top than 
ordmary tfaonderatprms. The probability of hail in the 
Npw Ehglahd jurea i& zero for echo tops at 20,000 feet 
nd tbe prbbabiiity rises to 48 percent at heights above ^ 
000 fe^. N^ian echo tops for hailstorms are about i 
^3^060 feet comiMired to 38,000^ feet for ordinary 
thunderstbr^. Considjejeable variation exbts frora 
region to regipii. On the Cbjbridb pliyis, for instance; 
hjdl jmon with echo^^^ l O^OOOfeet lower than 

New Engkml, wbiki in Texas echo tops in haii- 
storms are higher than in New En^nd. Evidently, 
the height of the echo tops in relation to the tropo- 
pairae is a better critenoti for the existence of hail. 
Most haJIstonm penetrate into the stratpsphere— the 
deeper the penetration, the larlper the haiL 

Thunderstorntt with tornadoes have the highest 
echo tops, generatiy above 47,000 feet, with rtian^ 
storms reachiijl higher than 60,000 feet; the greatest 
frequency of Trbpppl^ penetratibh by thunder- 
*^°J^ "PP^*1J?_^ I*^*" th"! bf greatest fre- 
quency of tornadoes and scvere_ tRonderstorms. *A 
penetratibh above the tropopause by about 10.000 
f^»^ is coiis^^ a gbbd indicatibh bf a tornado- 

producing thraidentqnn complex. ^ ^ 
^ l^ajfbw spiked extending^bove con vective^^^^ 
(fig. 5-34) have been observed oh some radars but to 
range of about 80 m^ arc evidently the effect 

of jsid^lobes directed touvrds intense echoes, an| are 
believed by some id be associated with hail shal :s ih 
intense thuridentpfi^ 

Vertlait &ho Strueturt. Analysis of some severe 
thunderstorms with hail or tornadoes has indlcjited^C-^tic >?a^tV 
: the existence bf ah echb free vault or clearspacetrom **^'f*ir»cs 
the ground up lb 25,000 f^^^ ^II^J*^ 
bound on the upwind side by a vertical wall extending *^ 
down ta the ground and on the downward side by an 
echo bverhahg extending down several thbusand feet 
4^ftg/j5-35)^ iliis y^^ the 
^^ighest top. Farther downwind beyond the overhattg 
is the anvil clbud. (Tables 5-6 and 5*7 give additional 
inforn^U on echo interpretation from the RHI 
scope.) 



m 

A harrow echo seemingjy extending to 70,000 
bf 80,000 feet, bften exceeding the vertical scale 
of the RHI scope. 



Echo tops penetrate the tropopause by 5,000 
feet or more. 



A weak c^ho ipgion that may^ dot be detected 
unless reduced gain or ISO-ECHO is. used./ ': 



f. Tops exceed 50,000 feet. 



281. Given descrlptloia of system organization or 
mbveimnt, Indldite the probable Weather condition! 
associated with each. 



O 

i 



Ez9ctej(280)f:^ 

I . Indicate the probable echo Interpretation for each 
description given below: ^ 
a. Echo tops penetrate the tropopause. 



Ah echb free vault associated with a fairly long 
lived thunderstorm. 




10 20 
RANOe N. 
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35.469 




Figure 5-35. Echo-free vault. 
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TABLE 5-6 

DIAGNOSTIC GUIDE FOR VERTICAL ECHO CONFIGURATION - I^rt I 



Echo Ftaature or Configuration 



Interpretation 



1. Echo Tops: / 

Tops exd^(^ing 25^000 ft for the 
atoriBs at 35* N lat. This cri- 
terion should be adjusted upmrd 
by approxiinately 2000 f t per ±* 
displacement nortlxvard. 



Tops exceeding 50,000 ft for the 
storms at 35* S lat. This cri- 
terion may be adjusted as described 
above or the tropopause penetration 
criterion may be used (see below) . 

Tops penetrate the tropopause 

Tops penetrate the tropopause by 
5000 ft or more. 

Weak Echo Region (W^) : 

^ _ 

Sometimes called an echo-free 
vault, usually located at the 
upper low level wind periphery of 
echo. 

A persistent ajtruCture, associated 
with a fairly long-lived, "steady- 
state" thunderstdrtn. 

May not be detected unless again 
^^4^^^^^^ or iso-echoing la 
employed. 



!• f<^hb in question is probably 
a ^bmder storm, rather than 
a rate shower. This cri- 
terion is merely a guide for 
practical scope lxiterpriita<^ 
tion; it Is Ifiqxjsslble to de- 
termine from radar alone 
whether or not a glvezi echo 
represents a Xhunderstbrm. 

Echo should be interpreted as 
a severe thunderstorm with 
large hail, and possibly as 
a tornado If other evidence 
supports this cohclusibn. 

Severe thunder storiasi hall. 

Severe thunderstorm, tornado/ 
large hail,^ 



2. Represents an Intense updraf t 
of warm, iablst air into the 
storm, ovlerrunning the colder 
low level butfloWi the latter 
being the gust fronts often 
■ indicated by a so-called 
flnellne. Storms with vaults 
should be Interpreted as 
severe thunderstorms with 
surface hall^ the latter being 
thrown put of the storm from 
the vault -overhang structure 
and recycled by the updraf t. 
The vault indicates organized, 
persistent, self-regenerative 
cohvectlbh of the sort so 
fkvorable for tornado-genesis. 
A strong shear and damaging 
winds can be expected at the 
surface and aloft near the 
vault structure. if the 
storm also exhibits a^hook, 
protrusibn, fingeijybv other 
such signature ,^^^;a^ornado is 
strongly indicd[ted. 
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Echo r««tar# or Cdnfiguritlbn 



SpUct: 

Nixrbw •chosiraiagiy ixtiodisg to 
70^060 or 80,600 ft, of tan «c««dlns 
' vMTtlcal scale of th« BHI. 



1. f his •cho ftgnsturf im 
pr odocfd by sidf ^lob* 
bfckscat taring from 
fatghly r«£I«ct±vm^tsrgsts. 

^•^OtlQUg phisiOMiiini; 
Ktufti icj^b topi lira Ibvar. 
■ fto ptruancb >f tha '^i^tka" 
indtcal;ai tba targit iti- 
volviMi la qiilita raflac-- ' 
tlvai iianca," achoai aac^ 
blbitlni 'Vipaai*' abould 
' ' ba aauu&taad for btbar 
iavara iiiathar laaturaii 
particularly If tha acbo 
Invblvad li Ibcatad at a 
ranga of 36 nm or mora. ^ 




Fifiiri i-36. UiM who wav« jMtttm. 
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TABLE 5^ \ 

DIAGNOSTIC GUIDE FOR ECHO SYSTEM ORGANIZATION AND MOVEMENT 



Pan I 



Echo SysteA Organization 
axad Hovament 



Interpretation 



2. 



1* Lines: 



Line Echo,>Mave Pattern (LE1R») : 

Fbn^^by bnjp portion of an echo 
of ^hb-lihes moving faster, than 
anotftier, pushed by the develbp- * 
ment of, a mesd-hlgh behind the 
echo. 

An LEl^idpea not Aormally move 
with the 700--mb_wihd _or _ the mean 
wind between 5000 and 20000 ft. 
^^^^^_^^_^^es as the Qiesd pres- 
sors pattern dictates. 

__ ^_ ::: — 

The wave crest can move aitrag the 

liaft^dr can break away from it. 

The LEWP pattern Is often masked 
by surrounding preclpltatlbh. In 
th(ese_cases^_ gain reduction or 
iso-echo' contouring is needed to 
nutke the feature apparent. 

The LEWP is normally formed from 
strong (+) or very Strong (++) 
echbei., s 



3. First Echo in New Line: 



3. 



Northern end of 
oriented N - S, 



line for lines 
NE- SW, etc. 



Tbrnadoes and severe thunder- 
storms are much more likely to 
^^.^^^^^^^^.'^^^LiA'i^s than in 
areas. _in the midwest, 82 percent 
of tornado-producing situa- 
tions occurred in association 
with lines. Lines should be an 
alerting mechanism to the radar 
m^p^brblogisc. : _ 

The LEWP 8hbul(I^ be. interpreted , to 
^indi^at:e t^^nadoes, severe thuhder- 
sBormsi haii, and high wind as* 
shown in Figure u-ss.. The most 
severe'' weather is normally expected 
at the wave cre^t a^^lightly 
south bf th4 Crest ^j ^^ well as in 
the portion of the moving 
the fastest. The speed of move- 
ment of the LEWP may be a guide 
to its severity. 



The first (Bcho tb fbrm in a devel- 
oping line is often the one which 
will be associated with severe jr> 
weather. 



pi- 
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: TABLE 5-9 

DIAGNOSTIC GUIDE FOR ECHO SYSTEM ORGANIZATION AND MOVEMENT 



Part II 



Echo System Organization 
and Mbvemeht 



Interpratatioh 



2. 



1. Echo Genesis Region in Established 
Line: 



Southern end of iine for lines 
oriented N - S^ NE - SW, etc. 



Erratic Echo Movement, or Echo 
Motion Substantially piffereot 
from that of surrbtixidihg cells.' 



Most cells and conglomeratidns'^ of 
cells will obve with the 700-mb 
vind or with a mean wind between 
> 5(300 and 2d,dO()^ft. : 

^^^^^y to move 
in a dire^ion substanf ially (0* - 
40**) to_ the right (Jana more rarely 
to the left) of this st e er in x 
wind . 

Severe echoes ire more likely phan 
ordinary echoes to move ifratically 
and change directtton and speed acre 
or lees abruptly, or even make 
loops . 



3. Pivoting Squall Line: 



End of line farthir from the pivd|^ 
point moves faster than the end oT 
the litis nearer the pivot point. 

Normally, the faster moying end is 
the northern end of the line. 



In an ordinary established line 
(hot a L£WP]fi the genesis region 
is the most likely place to lck)k 
for severe^athar unless there is 
better evidence available to the 
contrary. Naturally^ when more 
concrete ^ :eyi den9.e develops (such as 
a,hookitSpF~p«netrating the tropo- 
paiiiii a l^R, etc.)^ attention 
should be focused oh the echoes « 
spectflcally exhibiting these 
phenomena. 



Echoes f^^l^^tlng such movement 
should be considered possible » 
severe thunders cbrms or tbrhadpes^ 

presence of other severe weather 

echo signatures^ synoptic ^situa- 
tion, etc. Erratic or different 
echo motion should alert the radar 
meteorologist Cp the potential for 
severe Wiethe p^but ii hot suffic^^ 
lent alone to indicate the actual 
existence of such weather. 



The faster moving part of the line 
%rill produce greater than normal 
eurfici gustihiii if nothing ilii. 
If the echoes thefflsalvee ,are 
strong C+) or very etrong (+^) # or 
if tops iri quite high, tornidoei^ 
severe thunderstorms., and hail are 
to be suspected. ^ 



TABLE 5-10 

DIAGNOSTIC GUIDE FOR ECHO SYSTEM ORGANIZATION AND MOVEMENT ^ Pirt III 



Icbb Syitoi Org«nia«tiou 



Iatttrpr«tacldn 



1. 



Int«r««ct±on of T«o Squill Linsi 
or Int*r«#ction of a Squall Linm 
with « Wan Froat, 



Caii Which Fbrmad Ahaad of m- 
Squaii tlaa 1« pvartakan by;tha 
Lltia. 



3. Convarglng Calla: 

la N«v England and tha Midwaat. 



In troplcaland ittbtropical cllm- 
ataa (apaclf Ically Florida whara 
thia tachniqua haa baan taatad). 



ntlcw-^yclbna- Torfca tha point 
of IntSraaction^ Savara thuhdar- 
•tbraWi tomadoaai, and hall ara 
Indicatad at tWi point o'i Intar-. 
aactlon. 
___*__ 

If tha call balng bvart'akan is 

'^^®?»?« o^, «r«atar intansity 
and la ijot rail^ and If tha synop- 
tic condltlona lira favbrabla fox!^ 
tha iavara waathar^ tbrnadoas, 
savara thandarstdrma, and hall ara^ 
. Indicatad « 

Tornadoai^ savara thunderstorms, 
•ndhatl ara ipdicatad, partlcu- 
l*rly# whan tha spaad with which 
^•J*^^** cbhvarga Is graatar 
than noraai. "Graatar than normal" 
In this contaxt indicates graatar 
than- 25-30 knots. 

Echo convarganca doas not Indicate' 
tornadoes, severe thunderstorms, or 
hail. However, heavy rains can 
result at the point of convergence. 



Lilies. A linc<of thundcrstonns is termed ajsqualj 
line. Squall lines are usually 10 to 26 miles wide and 
may be several hundred miles long. The line may be 
continuoas for as much as 100 miles, but breaks of up 
ib^lO miles may frequantly occur in it. Because of the 
* instability ^nd changing nature of these linl^a break 
^^^J^"^_^_^"'*P_V ^^^c 10 remain very long. 

Severe storms occur more commbhly in lines than in 
cells or areas. 

Wive Pattern. Many severe storms and tbrhadbes 
have developed near lintf echo wavle patterns (LEW P) 
as shown in figure 5^36. An LEWP is defined as aline 
of radar echoes where there is an acceicraiibh along 
one portibh arid Abr a deceleration along the portion 
immediately adjacent, with a resulting mcsoscale 
wave pattern in the line. "The presence bf such irregu- 
larities do not necessarily indicate that a severe storm 
IS imminent. Since ^ lihe. resembling an hEWP. may 

be formed by other caus«, acceleration or deceleration 
must be observed before labeling it as an LEWP. 

Echo Convergence. Severe storm potential is greal^ 
where two echoes or echo systems merge into'a single 
mass, Many of these echo mergers ai;e associated with ' 
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high echo speeds (usually exceeding 40 knots). The 
area to watch is the point of convergence. (Tables 5-8, 
5-9, and>5-10give additional information for interpre- 
tation gf echo systems or movement.) 



Exercise (281): 

I. Describe the probable weather conditions associ^ 
ated with the following; 
a. First echo in new line. 



b. Line forms into a wave by one portion moving 
faster than the rest. 



c. Echo motion substantially different from that 
ol surrounding cells. 



d. Pivoting squall line. Exercfae (282): 

i. What woold be a reasonable interpretation of 
weather conditions for the foilowing: 

e. ^tcrscrtibnoftwosqu^ ^- Maxunum reflectivity at 0^ elevation is 2 
sduall line with a warm front. ^ /m ? , 

/ ' , 

♦ ^ • b. Maximum reflectivity below 16,606 feet is 4 

f. Cell which formed ahead of a squall line is ^ 10*mm*/m^? 
overtaken by the line. 



g. Converging cells, in New England : or the 
Midwe3t. 



2S2. Given a scries of reflect ivHy vaia^, indi^te the 
most reiBonable iriterpretatibn of weather conditions 
Ibr each. 

Reflectivity Crit^a. The echo reflectivity of 
?hyj™^J^Ao_™ the severity of the storm. 

Hail is usoaily »sociatcd with the most iiitcnsc portion 
of _t he echo. There is a tendency for the maximum 
reflectivity to occur near 20',D00 ^fcet. For 
thiinderstofms cM^ larfi[e hail, the maximum at 
20»0eo feet Js about 6 dB gr«iter than reflec tivi ty at 
5,(KKJ feet. For tornadoes, it is about 8.5 dff .greater. 
__Thc foilbwihg ihfoniiatioh cdhcerhing reflectivity 
for the FPS-77 is an interpoladdn bctw^^ the known 
reflectivity values for the 3.2 cm and the 16 cm radars: 

o- A reflectivity maximum aloft should be 
intciTJi^cd to indicate haU aiid/br tdrhadoes. 

When the maximum reflectivity ^twccn the 
surface and W5,600 feet exceeds 1 X W mm*/ m^ hail is 
ibdicated. 

When the maximum reflectivity between the 
surface ^nd 16,006 feet exceeds 4 X l(P mm*/m\ 
tornadoes are indicated. 

To determine the reflectivity of an «ho you: 

(1) Take the dB readi n^to m theiady ^t (obtained 
hy using the IF ATTENUATOR and/or the 
ISb-jEeHO); _ 

(2) Apply the power correction factor 

(3) Enter the reflectivity nomogram (fig. 5-37) by 
fpyoyy^E ^^^^Jii'^i^tc^ J^ngc of the cchb vertically up 
the_graph until the dB value is loaitacl on the curved 
lines. 

_ _{^) Read the reflectivity value oh the right side of the 
nomogram under _the Ze. (Rainfall rate can be 
estimated by the scale on the extreme right side, and 
echo intensity c^n be determined by the scale on the left 
side of the nomogram.) 



c. Maximum' reflectivity below 16,666 feet b 2 
X 16^mm* /m'? 



d. Maximum rcfTectivity of 8 X 16^mm*/m^ 

283. Explain tfaeconfiguration and idoitifying fixtures 
of a hurricane/ typhodh. * 

^ jMarrjaines.^Co£[taj radar J^nsta^^ iriaihtaih 
yirveiliance of hurricanes t^at move within rag^. The 
first evidence oh radar of an approaching huiticane is 
^^?^B>wanc« of tte oi/tcr band which is often in the 
nature of a sqaailline some 266 miles from the center. : 
This is a line of heavy precipitation, frequently 
accompanied: by thuhderstdrms and tornadoes.^ A 
buqE^,^atare horncauie ma a number of 

prehurri<»ne squail_lines^ffl much as 466 to 566 miles 
from the eye. Between thesitiines you can usually count 
on a 56-milc gap. without prccipitatioh. The 
prchurricane squall lincs_ have soinctiincs been 
observed lo assume a sharp configuration similar to 
the LEWP with which severe extratropical tornadic 
storms have bi^n associated. 

The first spiral band tisuaiiy follows the squall Un^ 
activity by^Lbdut 56 miles. The hurricane spiral bands 
arc about 26 mil(K apart in the duter pdrtidhs df the 
storm, b ut n^ the «L"^?r_of the stbrm toy tend td 
blend together: The echoes arranged in^^e spiral 
bands and those forming the wall cloud are associated 
'with the viql<m^ squalls of a hurricane. The 

greatest ^hq hejghtt arej'ound in some of the more 
intense cells of the prehurricane squall line and in the 
wall cloud surrduhdihg tJic echo-frets eye at the stonn 
center (fiM. 5-38 Md^^ . 

The^iameter of the eye npraaljy rMges frotn 16 
36 miles, but it may be quite viable. Because the rain 
not be symmetrical around the eye, it may hot be 
possible tojj^te the center with accuracy from the 
echo corrflguration. To^help in locating the center in 
cases where the eye is either indistinct or in some way 
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deform^, (fie^e of sptnd overlays is qf^conslderable 
yiliie. The prccipiutioh J^ands of hurricanes arc in 
U» ita|pe of equiangular spirals which cross _ the 
hunksne isolws at angles varying from 10'' to 20*^. 
An angle of 15® has been found to be sufncientiy 
accurate for most purposes. The overlay is adjusted 
nunuftlly so as to fit apbrtibh of a spiral 
band. After a sati^actory fit has been obtained, the 
position is indicated on the overlay,_as_ shown in 
figure 3«40, Although this method may ^ve a location 
which is somctim^in error by more than 30 miles, it is 
still a useful ol»ervation _In any^^^, the eye is the 
most reliable fditure of the hurricane which can be 
tracked to provide the direction and speed of the 

storm. ^ V 

The con^umtion of Hurricane precipitation suggests 
a height-diameter ratio of 1 :40; so, unless abnormd 
^^?*A?P occurs, the maximum range of detection of 
prccipiution will be roughly 1 50 to 225 nautical miles. 
The figure may vary considerably from storin to 
storm, depending upon propagation conditions, 
attenuation, and the actual h<igfirW which precipita- 
tion extends. As the stortn Jnqv^ northward away 
from the Tropics, high-level clouds are more aptjo 
be converted into ice particles If this happens, some 
of the ice parucics wll get fairly large and may be 
detectable at long ranges^ These ice particles may give 
the illusion that the storm has become much more 
intense or has suddenly g^wh in height because the 
large-size ice panicles arc more rea^^^^ detectable by 
radar than the smaU, liquid cloud d)articles. 



Exerdses (283): : 

^^t is thc niajor difference between a hurricane 
and other severe weather discussed in this chapter? 



^ 2. What is generally the first evidence on the radar of 
an approaching hurricane? 



3. What are spiral bands? 



4. How can the center of the hiirricane be located on 
radar? „ 

5. Where aj^ the greatest echo heights found in 
association with hurricanes? 
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6. Where do the most violent wind sqiiattt^occur in 
aisociaUdn with a hurricane? 



5-8i Radar Scope Photography^ 

Statibhs using weather radars normally equipped 

with scope photog^ should conduct a nidar' 

scope photography program. 
TTic following could be used as a guide for the 

minimum requirements^ for the scope, photography 

program. 



284. State the reasons for taking i^dar scope photo- 
graphs. 



Radar Scope Photography IProgrini. Statibhs 
should maintain a contintnng radar scope photo- 
graphy program as an integral part of^hcir local 
program for weather ra^^^ utilization. T^c scope 
photographs for the following purposes: 

fl. To develop a scope photo reference file of locally 
observed radar echo patterns for use by forecasted 
and observers to develop, maintain, and increase 
technical proficiency. The photo reference file will 
cbntain at least: 

__(1) Typical weather echb patterns in order of 
development. Examples include ^orographic echb 
systems, prefrbntal convection, and winter cyclone 
prccipitatibri. 

(2) Severe w^^^ patterns, such as compre- 
hensive photo' records of hailstoriiis, severe thunder- 
stbrms,_and tornadoes. 

(3) Nbrmal, "fixed** (hohmctcorological) echo 
P?y^^^l_?5 J_^^y_ appear undc^^ varibus propagatibh 
conditions at various cievation_ angles and ranj[es. 
Phbtbgraphs of ground cluttcr^hould be posted near 
(of on) thc^ radar fbr Handy reference. 

^ _ PlPPagatjon echo patterns as they 

appear at various antenna elevation angles. 

b. To rccbrd radar echo patterns !n and about the 
s^e of an ai^rcraft mishap, grbiihd damage to aircraft, 
or damage to installations: 

(1) Upon recei>ang information, whether verified or 
ribt, indicating that bhc bf the incidents listed above 
5^^y j^'^JLPccuj-red^w^ the maximum range bf the 
radar during the past hour, take a pfiotograph of the 
PPI immediately unless no echoes are shown within 
the maxinium range bf the radar. 

(2) The range to be photographed will depend ph 
the position of the event in relation to th^radar 
Ibcatibh. The photograph, should show the' greatest 
possible detail within a 60 NM radius bf the event. 
When the position of the eveiit is uncertain, the 
maximum range will be photographed. 

(3) Scbpc photographs ^c/ior required for inflight 
cmergeocies- 

2o0 . 



c. For use in displays and briefings: ^ 

d. 'nxj-ccdrd weather patterns of climatblogicar ,^ 
J^*5?^^^§'uc, such as hiirricahes, typhoons, or j 

severe, weather: i 

f. To train new radar meteoroiogists or broaden 
the knqwUsigc of those already trained. At present, 
radar scope photographyjs the only.readily available 
' method of demonstrating the appcaraiice of radar 
echoes (except operation of the radar during actual 
weather). 




5-!^. ^ngel Echoes 

**Angeis" arc acUiali^^ from invisible 

targets. They are most readily o^bscrvcd oh the "A- 
scope of a vertically direcicd radar; however, they 
occasionally appear on RHI and PPI indicator. In 

^'^e*^ in their 

frequency_6f occurrence with respect to gco^aphical 
location. For exampje, their frequency of occurrence 
in the midwest is greater than in the New England area. 



Exerdse (2«J: 

five reasons for taking radar scope 

photographs? 



^^■^i^ J*** procedures for taking radar scope 
photographs. 



Procedures for jakin^ radar scope j^hbtbgraphs may 
vary from station to station: The camera used may 
vary from a 35 mm tb a Polaroid. For our purposes 
I'l L^jMcxt wiE will consider general procedures only, 
using the Polaroid^ 

Each station shouid have a niounting bracket so 
that the camera will be immobile and held In alignment 
with the scope. 

• PPl Scope. When taking photographs of t^^^ PPI 
scope presentation a better picture may be obtained 
'^Ail^jjtc antenna is intribtion in the azimuth. Hold the 
shutter of the camera opch while the ariteriria makes 
two complete revblutions. 

JRHI Scope. Hold the shutter bf the camera open 
^^'''^ l*^?A"^^Pn^ J^akes two complete vertical sweeps 
in automatic elevation. 

A/ R Scope. Hold the shutter of the camera open for 
approximately 5 seconds. The antenna should be m a 
position and pointing in the direction of 

interest. 



Exercises (285): 

I. What are the procedures to take a photograph of 
the PPI scope presentation? 



2. What are the procedures to take a photograph of 
the RHI scope presentation? 



j|jf 3:' What are the procedures to take a photograph of 
the A/R scope presentation? 



2^^* G^veri a list of statements about angel echo^, 
identify and correct those that are fatie. 
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Angels dti the PPI, Angel crfi^pare observed on 
the PPI less frequently than on the indicators bf 
vertically directed radars. They have been observed 
at wavelengths from 3 tb 23 cm and appear as inco- 
herent cchqes, as if due to a large number of scattcrcrs. 

Extended lines of anigej echoes have been bbscrved 
which are associated with cold fronts without clouds 
or prccipitatibh, sea breeze fro ntSi gust Hnes in 
advance of squall Uncs, and the ^ edge of the 

cbid-air outflow from a thunderstorm. These angel 
lihcs are confined tb Ibw levels, often jess than 5,000 
J*^^ i!^^^^^ only 2 or 3 miles wide and 

arc frequently referred to as thinj*"*^ angels. Wind 
speed and wind direction behind the line inay be 
estimated by measuring the angel line movement: 

_^0''5 ^'^^'SP'!*^^^^ echoes have alsb been 

observed, on the PPI: During the night, the echoes 
are relatively unifbrm and appear as a haze on the 
scope olit^ to about 50 miles. Thcy_arc apparently 
associated with nocturnal inycrsidns^ show little 
structure br pattern and ar^ sometimes observed 
^nultahebusly^ith echoes resulting frOm anomalous 
"propagation. 

During the day, the echoes have a weak cellulaj^ 
structure jnd appear to be associated with convectivc 
activity. Their maximum ran^ is about 85 miles: On 
occasjon, the angel ^cells" have a relatively uniform 
size distribution in the morning and then becbmc 
larger and more variable in the afternoon. This 
behavior is very similar to that of cumulus clouds m 
some regions, and is part of the eviden<:e indicating 
that the angels are associated with cqnycctive activity. 
Oh bther occasions, the echoes consist of parallel 
bands, resemblihg/*clbud streets.'* 

Angels on the RHI. Occasionally layers bf angels 
have been observed on the RHI that extend out to 
distances bf 17 miles frbm the radar. These angels 
are also located at heights cbihciding approximately 
with those of inversions: Sometimes multiple lines 
are observed ; as many as five have been noted: These 
'^"Itiplc l^hes appear tb b^associated with a complex 
or multiple invers[q^n structure. Whe viewed obliquely, 
these angel lines appear to be incoherent, but increased 
cbherency is noted as the elevation angle of the 
antenna is increased. 
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. Inoohtmit _ •cBiMi $0&i^diiis with ttkc oiitor 
BooiMlifft of ^MmfilUi cloiids hiyt ilsd ^iTob- 

ymry inft^uen^ P^^^^ bc ofii e of tfaeir 

snM^tt Bze. ISqr bvo an inwrtid U* 6t Vniiiaped 
ifpwimiice* 06^ tile jip^ Iwimdiiiei of the c^oud 
ut olfffvod* ^ tut thf n^tr b^eyictea^ detect* 
tag Hit water dhrope a^lici itri^wtth the ctoud. 
' Xi^iuiri^ of 
iiigels fitfXmd^ fi^^^ domiMiy^ i|e -^h<^ 

ao^^^y dteoidniiiim^ in idractive index and 
tho^ csosed ti^ insects^ Hiere it no 

doubt ihit individiMl Rnk or i suflident concentra* 
tibn of iii^x^ can fee obi^yed b^^ 

Riure^-41 a a PPI ^mentation df j»ho«^^ 
doced aimoet entiiefy^by birds. Tberadar was a 3 cm, 
similar to the CPS-9. The set was operating on 
manmum^^ 8 mile range^Uh J NM iwka^^^ 
ml:^at iS^ (devation of Jte mtenna. Aside from^tfae 
ground d^er in the center^ mountain i^&s 8 miles 
east and between 4 and 5 mUM_nditbwt^^L tb^ 
comprtte Qui^tiitg^b^^ 

oocsisionid sandpiper), eacfajudged to wdgbfrom 1/2 
tb*J bunos. _ 

Otber thepncft; coning inde^ di^pn^ 

tinuiti^ to be primary onm of angd ecfaoei. 



Rrfracti^ indm dtocontinuittM ire caused sb*|p 
chahgie in water yapor and teiiiperiture oyer shdH 
distances. For deu^dji t m^t a sutrant^ 
cbutge in^e^nurtive bdex over a distaQcei tfaat is 
smaU ebmpaied to thci nidar wayelragtlL Siich a 
dit^tihuity (xxuirii^ within a diitince of lois than 
1 dWiittlt to visualize and even mdi^ difficult 
to measure* ■ . 

The p^cn^ of thinJine echo^ has fr^uehtly been 
observed in advance of i^yjil]inei pr a thun^^^ 
cojtnptex^ The dacontinuity bc^wwn the downrusfa 
from cumuiohbibus douds wad the ambient air may 
be the mtMShanism <»iisihgscme tlu^^ Uhe ech<M». This 
idea is iUustnlted in figure 5-^K2^Sdme invcnu^tbn 
feel tlBt ibe J»fao» ttmy be ^ined by a 

comblnatipn of such refractive index discontinuities 
and birds fe«dihg oh insects in the updrafis tmniediate^ 
iy ahMd of and above the wedge caused by the 
downfushw - 

Convection has beoi offered as the explahatibh for 
point angds and bahtie angels.^ to thrary, 

risi^ therraUs or spheriral babbte of air h^e 
sharp changes tn ver^cal velodty, tempmiture* and 
hunUdity at the tbp pbrtibhs. No sharp discbhtinuity 
«justs hf the wate the ttenniL The s^^^ 
may oiuse a focusing effect, which favors detection 
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Fifim 54 j. PPI ediocs pfodtio^ by birdt. 
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at nemr vmical incidence over detection at oblique 



A layer of anfeb at the base of an inversion is 
pmumed to be due to specular reflecttoh, because 
wiieh viewed vertically, the echoes Ire usually 
coherent & jfi*^fl^^_froi?__?_?in^^ J^fl®^^^**! 
surface. The incoherent echoes associated with a layer 
of angels observed obliquely oh RHI or the angels 
observed on PPI are pixsuplbly diie to large nuctUa- 
tions in the index of refraction both in the hlorizontai 
and vertical. 

Although certain inferences can be drawn froih their 
Pr^Anc^* the meteorolojic|U sigii^^ pf angel 
echoes is still an open quation. Perhaps; with' the 
accumulation and analysis of additional data, angel 
echoes may assume a more practical meteorological 
sighifi<^n<x. 




Exercise (286): 
i. Indicate and 
are false: 



a. Angetsv^ppear on the PPI scope 
echoes. \ 



b. Wind speed arut direction b^^ may 
be estimated by measuring the angel line 
movement. 



The angel echo that is a^Ioud thai is^ not com* 
pletely observed on the R HI is called a mantle 
echo. 



d. Thin fine echoes are frequently observed in 
afdvance of stratiform-type echoes. 



correct the statements below that 



1 
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CHAPtiR 6 



. SateilHe Picture Interpretation 



$ENSOR-EQUIPf ED weath^ »teUiti» are rapuily 
ta^j^ngj)iie of the most important data gatbering 
m^bax^»_tn the I^eteoi^ 
Qlo^ists woridw^e now dep^ on dU^'data source 
to suppkment xbc more **convnitionai** olwrmions. 
Ttee atelUtes cur^ provide cloud cover data 
over ••data spBr9e'*_ar»s^ filimg the observational 
voids that have plagued metrarob^gistssfor decades. 
The data is even more iihpbrtant since it b jral jinie 
date. H<^e^^ the a^van limited solely 

to isokted^rw Imt ilsD provide invaluable insight 
iiitp the weather over areas wJjipre conventional ob- 
sei^tioi^ are dense. 
With contittu^ imprayem satellite t^hnbl- 
thesr sensing de^^ wm "be«iMc,cv^*4a^ 
valittLbfe. To obtain maximum value, corr^ inter- 
prewran jrf ^loud p&otbgiaphs is <»setitial. This 
chafer covers the analysts 'p^dced^res , nee^ to 
pbtan m aximu ro utilization of the date. (RefcTz^ V 
foUout 12 throughout this chapter/pnntad in a sepa-#^' 
rate supplement to this Volume.) ^ 



The term '^sensor," jo in sateUtte metebirblb^, 
is used in a dual seaie. h can appty to an individual^ 
pit of a»telllte or to the whole satellite s>^tOT. ISi 
most common seisora |re phdtd^phic and inframl^ 
IIR). M«t sateUitcs oprry both of these saisbra^^^^ ^; 
data fiom the satellite is relayed to ground stations'^ 
viajelcmetry and television. In the AWS C^eratUm < 
Digest pubiished^ch inoQth, currently active satij^l 
lites and their sensors are siimmahzed. 



ttT. Giva i Bst oTst^^ findlcate whidi app^r 

to photographic soissors and which a|q>iy to infrared 



PEbtopapfaic^ The photographic sensors are simply 
cameras which take pictures of the earth and its cloud 
»yer. Th^ measure reflected sunlight in the visible 
specti^ nuge^ The pfeture aj>^ similar tb the 
pictures yon obtain from yoiir camera. Jherefbre, the 
shadM of black, gray, and white depend on the amount 
of reflected sunlight Tte more moisture, the less the 
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rei^tibh and the darker thcpicture^ A dc^ will 
reflea more than a heavily forested area and produce 
a hrigiyw ^ctiire^ 

llie entire sys^ is inexi)ensiyfj^ 
devke is uikxtmpticatedand JmnKdii^^ utilization is 
posuble by the grbuxid receiving unit The major 
disad^t^g^ are Jhe ni^ fbi- suhlijht to obtain 
pictures and the timiti^on of detail With improved 
lensic^ devices, the limitation on detail should be 
grettly ri^ucrd. 

The three mmor ^ismg devion cumhtly used are ' 
the Autbmatu: Rcmre Timsmtssion^^ 
vadicpn Camera System (AV^S), and Defense 
Mcteorplogi<»l^SiteUite Program (DMSP). _ 
Automatic Picture fhmsrfasstonJAPT^ This is a 
^ystcm bf transmitting actual detatied satellite pictures 
^ ™ iwithin the *Uhe bf sight" pf a satellite 
^ asrtheproperrecdviiigequipm^ 
ixanately 590 APT receivers in 7d different 
s^orld, r ^ 

r^airafta bf apprbximateLy 
, picture are tekcii jnrr brbit 
seconds while tfie satellite is over 
earth. __ _ 

w r^^CS;. The 

ttectronically scans them, and 
until they are '*reque5tcd'' 
3-afray picture covers 456 
NM latitude. There arc 33 
pth a resolution of from 
___ ' 
_^_^eI^Wm (PMSP). 
camcf^system vrith the <»pa- 
' i^^urcsi visual light in 
raicipn ^avcieiigth. 
^ ^^^j^^^^rbi (IR) sensbrs measure long-wave 
.radi^on emitted by clqi«J,_landrand water surface. 
TTie^ measuretnems are converted to the tempera- 
tuns^ of the surfaces viewed. Thc^erro& rate of the 
instrument is ai)pK)xihiatcly 1/2^ C; at tlic warm end 
bf the temperature profile, to P C. for the cold end. 
Thus^thc temperature curve constructed can be fairly 
accurate. 

Om fiajdr advantage of theJR sensors is'that **pic- 
tures'' may be taken at any time of the^day or night. 
TTiis allows cbmprletc global covera^ thfpughbti 
the eh^ orbit. One disadvantage is that IR imajg^i^:^-^ 




? 




b. 
c. 

d. 
e. 
f. 
g- 

h. 

i; 
j- 



1. 
m 
n. 



It more aSkolt to SsmT ihaii TV photographs. 

wtiens tl8^ el^ds atidVaJth app^ shades 
of Therefort^ Uie darkesl areas on the photo* 
^ph repmehi ihe wimiat suHap», and the brightest 
repitMnt the cptdest suff^«3^^T^ warm j^ter 
would appgg dkik gray, ^hereas cold cirrus clouds 
wot^ ^pear white. IRlneasurernehts alsbshbw rela- 
tive dbud heights by cbjnparihg indicated tempera- 
tlinss with expected heists for ttot tempe^^^ 

IR data is used by scientists to study the earth's 
heat budget in an eiTori to determine whether we have 
a heat inptit aij^^putput iMUan^. (^itef jK^mtis^^^ 
trying to determine the large^sode ^ns and losses 
of heat, thearea distnbutibn of these gains and losses, 
and the infhicnipe they have on Utrge^^e di^ 
orjtorm deyelofroent Funher^Bcperiments are bfing 
carried on to retete the eifect of tiMt input and oiUput 
oh the available potential ehei^ and kinetic eh^s^ 

in thc atthosphcfe, ' _ ^ 1 

\ Scimm (SJi). The SR is tHe most 
common IR sensor. It stores the radiation readings 
bh tape until requ^ed^y a grpiuxl station. It provides 
ham)w smiths ofdataXrom wWc^^ caa bcxon- 
^ruct^. A rotating mirror provides a horizon-tb- 
horizbn bptical sdm^perpendiciilar tb the directibh 
of satellite mbtibii. The SR resdiqtibn may be as low 
as 0.3_pf AtnUc at the surface. - 

Comparison of Qt and Ehotogf^phic .Pictiir^. 
A (x>mparisbh of cbihcidihg IR imagery and TV pic- 
ttires shows that many cloud iL|id l^^^ 
similar in app^ran^ but other features are quite 
different in app^nih<^. Fbr example. In IR imagery 
the gray shside bf bceana varies l^th ternperatuievb 
iti a TV picture, oct^ns are unifotnily dark except in 
ar«a of sunlight. _ 1. - • 

Figure g^lshbws the rela^^ve itepi^ as thi 
bh IR ihd TV jjictura. TTuyc^^ ^ 
featut^appw siini: 
which ones app»r d: 
ihihe tabulatibh locate 

'pe^R iinagcryjn fli 
in ^^ue 6»2*A, ue com) 
trate the differences and' 
typ^ bf data. The clouds 
low betwani Uike Superi 
and have aiii^ aibedo, so^ 
pictures (17). A^coi 
the low to the 
ani&i^f^^id m^ 
no distinction can be m; 
str^ubcumuhis W^t'bf 
the same bh ^th dispteji^^ 
k other numbered arots in th( ^ 
ficd By r^erring tb the gray 



Exerdse (287): .M^ '4*^ ^^^ . 

1. For each of tHe stttenynt:^ beioj^hdicftre wjfibtfigr , , , 
it is representative^ of {)hotogra^c.4«rj^ : % - R| 



sensors. Some itenu jny' repi^m s^sors;^ 
a. Requires the least amount of time to learn to 

analyze. _ . 

One example is tfe APT._ 1 

M^surts long-^!^^ illation emitted by cloud, 
land, and water surfaces. 
Appear as diflereht shades of gray. 
One example is the DMSP. 
One example is the SR. 
Pictures may be taken at any time of the day 
br flight. 

Water will app(^r as a uniformly dark area. 
Cirrus clouds appear very bright. 
Picture rhay be taken during the cbmplete 

brbit arbtiiid tfe earth. 

pitajs stored on tape until requested by a sur- 
face readout. 

Least cxpchsivc system. ^ 
Rcsolutibnj*^ 1 NM. 

Measures reflected sunlight. 



288. Mat^' ttie typei of orbit or orientation in one 
list with its characteristics in another list. 



Orbits. It is important that we^mderstand the types 
bf orbits which satellitesi m^e;^eir bnentatibh, and 
the effect that these orbits Srtd onchtations ha^ 
measuring ability. Some of the most common are dis- 
cussed m this objective, the o^ij is the path the satel- 
lite takes circling the csLTtWitom a reference point 
back tb the saraejrefc^^ The orbit determines 

the areal coverage of itus^sBn^T. 

foihr orbit. TtiXfL Vi an orbit in which the satellite^ 
pas«s over Wth pf t^^^ 

Equatoridl orbit. This orbit is parailei to the equa- 
tor, usually bcjtweofi 50° Nand:5G° S: 
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Rgnre 6-J. Comparison of IR vs. TV,' 



ovtr tte ec|iaator St tte SUM 




^ fiMjiSf flcii of ifi^ 

l a tiffli 4cm Ml rotate trpuad ttit etrth, so j^oaUy 

tioMi^ i^avea fMyri^hical ^int on the ttrtti ii all 

conyiant ynitoring ol a ghyn gpotiapiiiad rq^difc 
The orintitioQ rem to^&ere tbe 
^dfj^ fuaorb fiidnf 
rortan^ntjnife aataof rotatftytof theiatBlKte 
tS iftme diiectioo with respect to: spue, 
keep the caoiefa towactl t^ oirth dudng the 
Mtilialit homt w ith th e lottr ceUs towaid the siiiL 
iTik orontation i cetric te the nmnber of teurs tte 
earth can he mbnilOied die sensors* During each 
GHThit* Jheie » onfy a brief momm wiia the p ic^um 
^gaiafti are of a po int lat the earth direct^ beneath the 
; Ipd&e^ The ret^nder cS dif^^ctuxedure of a stopin^ 

ilriSce^ luad extensive adjustm^ 
. ;:t}My_ire ujiied« _ ^ _ . 
^1^^^ oh^fi^ With w eart&^orieDtatidn^ the 
seneocs^ thcsatdtttn wouS Biwvys be facini tte 
eacth. ;Tbe idler would always be facing spt^e. 
* llitt prMmtation allows constant mcmitoring of the 
earth's sorAioe. 

^ t 

h Matdhi the types of orbit c>rorientatip^ 
:«dth the charictenstics in colt^^ 



. 3. Sua-n^ndimioin 



CokmmB 



Ibs^s. Tb» ^ rdo^oQ mamiimB 
iL </ tlie Mint dinette with respect' 



. 4. EedKyeid&eaeui 
, e. Eiirth'orimsd; 




ttoaHotiBe of ■ 



^ rotslioli bjMvUih the 

f9Mm. ^ i _ __L_ 

f. SftidlitspMHomtfiisqostDr 
Honian timi mrry or^ 
h. Rwtffcti tht manbtr of hburi th> 

ctith aui_N_ nonito^ 

L Solar oribshmytfactag the sttn. 



toi|liee;_ 
b. SaMUta fl 



K^^bochfote: 



$*2. _OdUd jPitt^^ 

llwsecdqn briefly co^n small ck>od elonena or ^' 
doud pitterns and some of the 
pitting 1 



2S9. MBjj3i;the doud pattern iriunes in one Wft witli 

in another lit. ' ^ 

Cdhdarillie most dommpn cloitd fonnatton found ^ 
in satelUte pictures are open and clda^ cellular Mt« 
teri|s.<:^liy lar jMtt^^ aid iii identifying region of 
cold, ai r adye ation; awa of ^^lonic, an^cs^lou^ 
and divergent flow; cloud types;, the location ^ jet 
strnms; and regions of PVA (positive vortidty ad- 
vccttonQL,^^ _ ^ ' 

Cellular cloud pattena form as a remit of mesosqUe 
coiivectn« imting j^^thtn t§e large-scale flow, tbe 
pell type is depeiidem on Uie ihtezisity^ 
frttii below, C^m^^yyte^fom|5^^ there (His a iii^i? 
aiiHm tempeiatjm <^erm 
tidns^ and (3Xare^cutniditt^^^^ cetls from ^ 

where a wetuc jur^ea tempera^ire coht^ exists and, 
t^i^more stable^c^tOt^tiMx^ stratociiiqulus clouds 
result^' - • 7 ' •'. . ' ■ 
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Fisuinr'6*X CeUiilar. cloud panerns. 
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by-Ctpod Wi lli wtcb s 
itti <^ UhUiI^. Hie &omd celt fpr 

awjji.^i&iKLfay dctr or teit^doiKly wattp, 

^_-^4JjLq^^gj»|M u cold iir' 





A <^ud tpad i « cloiid fonnalloii 

fronts. . 

Itt^iirt 6-4^^ rioiwnciviafc nat^ slitrdniiy - 
fiont a s&oWn Setumi h^gh^pressaie traat the 
fr^til ckMgtbini m mjl^ fim suige of dSn^tioa 
frpm point A w»tiiiid» 1 1 
Gloudi 6^iid tte Iront uri some comitUiOfm 

thfit jHmt ^ jnoyiiig stbWIy^ the frontal pdsition m 
plnced flw the lod^^ 

In%i]e6-S»btndsat Amd Bmgres^ P 
in_ width and conform to the lei^ph^width ratio of at 
loBtiioh J - 

_ In figme a ^and^dradi vsocla^ with a 
froalid system a seen over the Athmtk. the doods; 
utt^tag jR>utte»fttw^ liot consttttitie a 

sepune band sjnce the toigth to^y^th nitio> as seen 
prothiding firqm the fidnt, it less dun 4 
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Fituit M- Slow moving. tUti^laaor froitfil, clouds. 
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Ctad Um. A clbiid 1^ 

may &s corral or straight, 
bi f^uie 6-7, a la^ iiim 
Ug^ jttejgjai in tig AllanticOcttojoff tte siwithcaifcni 
coat^f the tf& Soadi of 30^ N some of tte lin^ 
tbaIniost_P latitude. f 
CkMid Eimmt. A clpud eien^t iajiateUite melcw^ 
oiogy is the snuifest liiut iti a ci&mi 

mas or pattern in a satdli^ pomre. The actual sue 
J . of a cloud e lemeht will vaxy accoM&g to the sateQite*s 
Li-^ heifbt, the ouhera systei^aiid wh^ the element is 

; l^tfd in the picuiie. Thdmte^^ the I|^p^ 

tte '*eiement** llie i^c1|| tfab Is simpk. tbe^m 
of iocaiioh within the picture, however^ is not as 
simple^ T^cpnien mqlutioij^ staitix^ 

with the hm 8t_tfae exact ce nto of the |Hctuieaad 
beconiinf poorer toward the st^Tilesoiutton means 
that whi^the camera can see^ordihg to size. 

examinittion of ^cloud Unc» forainjioyer 
of Mexico (fig. 6-8) wiU reveal iodiv^cal 
etn^hts. These elements are smaU hnghtceUs, 
from each ptlfer, making up the cloud line 
Sn tte two arrowh»^.J^t A-is a cloud elem ent 
la cumulus mass._^gure 6-9, is sii enlargement 
6f|k;^rti6n of figure 6-8; it shows theih^^dualcloud 
el^^ts m gjxsiittjtoi^ A, B, ami C._ 

"^SMi^mii i^cload mas s is^ an identifiable pvtch 
bl'jtio^ ekntimts: A cloud mass is generalfy equal 
br^l^ter in saeili^^^h area 2* latitUcg sqtiare. The 
dpud ittnoimt'is graiter than SO percent 



Cloud Pai 
distributi 
ejemei 
tive organoj 
satellite viev 
clbiid patter 




M^MoS pitftgrn, w bci^eai u cIchkI vortex is adkri 

J3pg SttlB^ A ctiud street ii in il^ned soim of 
' ' tht are not iatetcotinectgd. Us? 




ai^^tS^^^n^ sever^ streets approximitcly e vta»; > 
' I TItt jdoyd streets xmy be oirved or strugbt. 
L^-ld'sbo^sek^jtmett over South Cirblttt- 
^eof^ es seen^pom^ttiki jy. Tlie cumulus 
eloneiiti fisvmin^ _ 
_ Ct qM l jS^lWfe A ohMid iystem it cUnidl^M^pro* 
dwei by or iswciteA with tte c^nimijqi >pf iny 
etmot^enc aystent E«un|Mes of atmo spher fcs^tg ia 
are an occliirtihg storni, a cold upper low^ a tropical 
st^m* a hi^^^^ut ceU,j»|c. The cloud iystems 
ttsomted widt a pvtkuter ty^ ^funospbenc ^ 
tem usuiJIy have a <Stinctive pattern. ^ 

JEtt^. A mesbsqU e sinia} cIcM fattem & an eddy, 
^nus ^^tt^Js ^rftan produced peiturbatibns m 
the^Bow erased by olrals cnr sjndtar tenmin Ipmcra 
The term abb has been applied to $wSiM of stratus 
a|^ f^ ttat jure produced 1^ shear in bceahic bi^- 
pressure areas, 

^|ure ^1 1, shows ihat the ^dm formed on the 
downwiixl sufe^^^^ Islands at A, B, and C 

are unctej^ ^ strong subilden<% inversion. 

SiriitiMSt Appro^dmatei^p^ str»ks;\eiM^ 
only aj^ie^^ in width, seen in a»HBttherwise ap-^ 
pAentfy^g^th overaist^^^ are calfra stm 
A low Sim angle causes higiiiights and §tnoi^ which 
produce tte striated pattern. Striationf frequentiy 
give indioitions of the orieiitatioh of the thickn»s 
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y^^ StrUtibns wiU be found in cumuUibrm 
cbuds. Jn mi^le^buds, ttse^ the S(K)-mb 

flow, and in ctmfonn cbuds parallei th^ 300^b 
flow. Cautioh sbbulnf be tiled wfien ident^ing stria- 
' tions;nHUiytimCT tbf^mmjl^^m for liarrbw str^, 
or jiarrow streets are mlstalogn^fbrjtrtttiota. 

In figure 6*12, striatibns as^^ 
fiontjm f^ij^ seen from A to B. The striiuions in 
this photograph at^aligs^^aUlel to the 1,000 to 
500 mb thicicness lines in the area ah»d of the ftonc 




Ill figttie ^I3i yop out si» an example <tf stmUoni 



AtmiB. 



an oqJttded frontil/iQrQeiii between 





A sm pirn it in inuqp» of the sun on 
il^Nalri^ iita or spcH* 

the siie a«i brigfatncB ^ a inin^glfflt 
upon the roughness the water sur-: 
fide <m it appeus. Figure ii ah example 
^ diffuMcl nuL^inti. Figiue ^15 ihowf aa inun^ 
son^gi^t. .^gure 6-16 shows a suiK^^^t on the water 
uncling Flonda, outUhing^ the coastline, in great 
ettiL Tainpa Biy a seen at A, aiid Cape Keii^y 
u EL Ite ^«ery bri^t ^ts at^ ans from sun glint on 
the many lakes of central Florldat wt nlea^sim glint on 
LiUce Olaediobee iLsera at CL 
' Voflktlj Ctond Patj^rns* JtK doiul jgitttnis ii^ 
sodat ed with upper tropc^pheric vortidty are gen^^ 
eraily restrktedito areas where convoctive clouds are 
prodit ThtnUffiBy are nib^ mmimnly observed over 

coki- firoii ^j^fe re^ali6^;^^ significant pittems^ en- 
' hanced aOfufil^U^ cloud. Both 

are c|uM^%'^m^ cppvcwbn due to general 
^ting in the ai^^a^^ytOTum-lyA, Cloud patterns 
associated with u^||ifilt)pospteric vorticity are called 
vbrticity (xnters. 

E^jmsedamu&ii^ an», 3® to^acfOM, 

ot Ifrig fatgr jEunulns dusters lying within a larger field 
..^^b^llu^nmulus.' A vbiticity maximum and associ- 
ated SQ|^b trough are located along the upwind 
ed^^^the^ara. Ctften the ramulus organizauo^ 
^sugges^ a spind pattern. (Ti^ fbnn of the pattern 
IS aUg^ol a muimum^ vbrticity center fprmatioh.) 
Middffi of Jiij^ clputt^ forms 
a small part of dte'ctbud cover within an area of en* 
handed oimului^ Filt^ sbbws ah example. Ah 
ar^ bf mhaiibed eiimulus apjMsan at point A. The 
enlan^d am has a more congested look and a. 
brighter appMrance. . 

clbud formation (also called jfVA MAX formation) 
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Plguie 6*14. Sim gliitf (diffiSe). 



is more easily recogxnzed than the enchanced cdhiulus 
' pattern. It is a bnght* layer-type clbud mass fonned 
f^m tojM of cimul^ bfcl<»r skies is 

often proem on the i^id^wjhd Jide. In figure 6-18, 
the welMevelbped comnu cloud at the blade 

dbt is the jtstilt bf a mbvihg vbiticity center tb the 
r^r of a polar fi^nt. 11% ra^^ of 
^ddie and high clouds over the iower*tevei cumulus 
and is piec^^^ by a clear slbt. 

ypitic|tf^^hich deyeibj) within c^^ ajr behir^ 
major clbira^band appw as an area of enluinced 
cumulus^bi all such areaai necessarily continue to 
<leyel^, llie mmnu-^l^ clbud indicata a develop- 
^S^tiq^* As Uvae stot^ re^chmaturi they develop 
.a legubr spiral vortex pattern with a long, narr^ 
cloud bud similar in apjsearahce tb a frbhtal band. 
T?l<5 nbrth-^^^ rarely 
exceed 15° of btitude. During its life cycle, the entire 
cloud systoniemaihs jpolew^rd atnd separate from the 
major clbitd band bf the polar front. 




25-494 



25-495 



Figure 6>I5. Sun glint (int«nM). 



FigurB 6-16: Sun |Hnt on watdf. 
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CHAPTER 7 




l^icai Metebrbiogical Station 



YOUiMIGHT \^NbgR WHY you ne^ to know 
abom tactical weather sets. Since Air Weather Service 
provides support tailored to the requirements of jts 
UMa^_ (xrtain situa might call for you to beient 
l?^^9I^ J_o^^b You 
m^t think that with the improved stajellite coverage, 
people do not i^d to be sent out into theiemotc fields. 
Do not so^rc! Rimonber, the satellite even with 
the ^t observation systcns, still j^nnot ^e through 
clouds. With the increase in closcLSupport of troops 

JuJhj^rfonnM aircnft^ surfai» wither infbr- ' 
'??'^^'L§*?P*?^ mp?? pritical. Your o bscrvatidns 
could make 11^ difference between a successful mis- 
sion and a d&^erous one. You might be sent to a 
s]l^J^ J^mQt^_ that the only way to get there is by 
walking, and thc^^ no source of power except what 
you can carry oif^ur back. Obviously; you do not 
efe waltl to carry any more weight than you have to. This 
is where the tactical weather set is most Useful, be- 
cause it is designed to be tight in weight and easily 
trans^xrted. 

Several different tacti^l wcat^^^^^^ currently 
j^hc Air Force invcntoiy. Each isdcsi^ed to qpcratc 
\ With a mihirhum of power and other equipment: Tlic 
^1?^ P^mctcrs mca^^ wind direction and 

. speed, temperature^ humidity (or dewpoint)^pres4Ure, 
* and other parameters, depending on the particular set 
jiwign. The currently available sets arc continuously 
'■'^^^iKn^^v^^D??^^^ new sensors 

or electronics become available. In this chapter we 
will discuss only one tactical weather, set, the AN/ 
TMQ~22, Mctcorblbgical Measuring Set. 

7-1. AN/TMQ-22, Meteorological^ Set 

The AN /TMQ-J2 is a portable surface obairvajiq^ 
vj^' instrument desipicd for field use in support of hi^ 
Pfjfo^nT'^"'^'^^ speed and 

dira:tion, temperature, dcwpoint, barometric pres- 
sure, and precipitation. It can be operated in cither 
? PPJl^iblc mode or a semi pcrmaricrit mode. In the 
portable mode, the wind^ensor is hand held, arid the 
temperature/ de\|point sensor is hung from a con- 
wriicrit bush or tree. In the semipermanent mode, 
?!^^y^J"i^ A"_^ Jcmpe^^^ afc^upportcd by a 

tripod or pote, and the indicating assembly is located 
m-a shelteredUrea. In either case, the sensors are con- y 

^ 187 



nected to the indicators by cabi^. Back|ack straps 
are included so that you cEin transport the set to other- 
wise inaccessible sites. 



290. Match the given function with its associated 
component on the 'nvIQ-^22. 

The TMQ-22 consists of two g-oups of cdmponents:| 
the major components, used to make the actqal meas- 
Urernerits; arid the riiirior cdrriponehts, used to connect 
1^? ?omp(on^^^^ together or to process the 

measureidata into final form. Figure 7-1 shows the 
^ opened TMQ-22 with the various components in 
semistored position. 

JVi^or Components. The major componcnjs consist 
of the following assemblies; main case, sensor, detec- 
"^or, precipitatibri gage, arid sriovv depth gage. _ 

Main case. The main c^e _serves as the storage area 
for all the removable components of the measuringset 
^nd additionally coritairis the front panel and bat- 
tery case.^ \ ; 

The front panel (fig. 7-2) occupies apprQ^imately 
two-thirds of the riiain case. It contains all the instm- 
n?*]y?J^f5yj'^^ Jo Jn^^ pressure, air 

temperature, dewpoint teniperature,wmd speed, and 
wind direction. The underside of the panel contains 
the elisctroriic circuitry for the te)|{iperature and wind 
^^^^^DS^^^^Jl^^r^^ transparent case which iricloses 
the barometer. A panel layout which identifies the 
controls and indicators is shown in figure 7-2. 

X^.^ battery case which is a separate coim)artment 
within the niain case contains six **I>ccir |.5-voIt 
batteries. These batteries provide the power for the 
sensor circuits arid the wind direction measuring cir- 
cuit on the fronj panel. Access to the batteries is 
made by loosening eight screws on the battery case 
cover arid pulling the cover out and down From its case: 

contains coriipqnerits 
which measure temperature and dewpoint and a fan 
to circulate air through the assembly. It is connected 
to the front panel iridicattfrs by a cattle. 

Detecror. Tht detector (fig. 7-5) *en$cs wind speed 
and direction. It consists of two niain assemblies —the 
gcncraibr section and the traasmitte^r/jiccrjon. The 
generator section, consisting of the ginerator. 



ari 

propfBtter, IM^_ wind vane, pivots about a vtrtii^ axis on 
tte trsnsndtter s^cdon« Jt measarcs tibe wind speed 
and <X)niiects with electrical cbmpbiients within the 
transmitter housing to remotely indicate wind dir^- 
tioii. Dimtidnc^ t>e ir^ually i^d by pbsemng 
tfae_direction indicated above an index mark on the 
transmitter housing. l%e transmitter housing* in 
addition to housing the direction sensors, cbhtaihs 

a> buMt m compass for orienting it. 

-Precq}iiiawn gage: The preopitation gage consists 
of a sp^e, usdl to hold tlx gage in ah upright pbsi- 
tiph, aiKl a plastic body which actually catches the 
precipitation. The b^y has a capacity of 2 inches of 
precipitation. 



Snow depth gagt, Tfe snow dcptl\ gagc_ is a 
brated folding TuJer which be extended to 
inches. It is stored in a pocket inside the cover of the 
main case, when hot in iise. 

Compod«te. T^ 5iij?9r_cpniponcnts, aj- 
^ough less important in the measurement sense. are 
essential lb the function of the TmQ-22 set. Incliided 
in thi^grdiip are connecting cables, a pressure reduc- 
don^rampiuer, barometer cornstion graph, the 
carryii^ straps, and a spare parts /toolkit. 

Conhectmg Cities. Two cphhecting cabl^ come 
with the TMQ-22. Each is 6 tett long and is U^d to 
connect the wind detector and temperature sensor 
assemblies with the electronics in the main case. The 
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Figure 7-1; AN/TMQ-22. Meteorological Measuring Set: 
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A. BAROMETER- 

B. EXTERNAL POWER CONNECTOR 

C. POWER SWITCH 

d: jiULL44mR 

E TEMPERATOKESENSOIUCONNECTOR 

F WJND DETECTOR CONNECTOR 

G. DEWPOI?»fr TEMP CONTROL 

M; SP£EO^W4tCM 

I. WIND SPCEDiilETER 

I BAL CONTROL 

it. SEleCTOR SWITCH 

C: INDICATOR lAMP 

M. LAMP SWITCH 

N BAROMETER VENT VALVE 

Figure 7-2. Front panel assembly. 



^^"Sth aliows you I o ideate assemblies 
away from obstructions wfiile the main case is locatcHi 
til a sheltered area. 

j^L-^02lUAf, Pressure Reduction Computer. The 
^^"^2/ >s used to convert barometric rcadin|yp 
to altimeter setting or to pressure in rtiillibars. 

Barometer correction graph. The bairbrheter cor- 
rection graph is used to correct the pressure readings 



for temperature. It is ind[viduajly calibrated for the 
specific barometer provided with the TiyiQ-22 g^t: 
^^^^'^ M^n^^^ The blh^f minor cohi- 

ponents provided with the TMQ~22 set arc the back- 
pack straps and the spare partsy looikil: The backpack 
^^raps arc used to tranjjpbrt the set, and to suspend 
the main case assembly when resting the set on the 
ground is impractical. The spare parts/toolkit is used 
to correct minor set failures, such as burned out bulbs: 
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1. MlUdi CMib B with the com- 

pooeot m column A which bien dc^htes it (Items 
in dohimn B may be used more than once.) 



, 1. Mim ciML 
Z Sensor _ 
3. Detector,::.. . \ 
4w Minor oomponeiH^ 
5. Snow gagD. 
6^ Predpstation gege. 



a. Wwumrci wind directioiL 
c. Mttsiira prestore. 

e. V^asiiw soiid predpiUtibn. 

f. Mcwntt^^n. 

g. C^n^mt^ aitiinete 

h. Connect snembti 
L Air diculitfes through it 



291* Glyen a jfirt of statenirats instaOa- 
tion of ^ tMQ«^22 set^ idcnlifjr and correct those 
statemc^^tliat arc false. 



The TMQ-22 can l>e transported 
to a hxation^ ^ver^ by tftickv backj»ck, air, 
or hand-carrying. When the set b transported, the 
pressure equalizer valve bh the case and the vent screw 
9^ thc^romctcr pjos^ by turning them 

clockwise. Otherwise, the barometer could be stressed 
chough by altitude changes to be either destroyed, or, 
at the very leasts give faulty readings until it^puld 
nradjust^ Since the components of the fMQ-212 are 
precision items, you should transport the set wi(h as 
little shock as possible. 



Site sekctiom Once you Iwve arrived in the goKal 
area where the set is to be usdl, you should locate 
a site which best represents the surrounding area* 
Locate the s)9tem souots Mil^^^^ay from db*tnw^^ 
tions a^ poiiible. This is pr imarily to allow you to ^ 
make the most repirsehtative wind and precipitation 
mosuremems pbssibte^ If a runway or laixlihg iref : 
exists, you sho^ locate tte set as close to the landing ^ 
area as possible, 

_ Jl^c site relieve the pressure 

difference by opening the pressuie^ualizer valve 
dh the ca«^ and open the caie. Then turn the vent 
screw on the barbtne^ two turns cbuhterclbckwise 
too^njt. • 

Sensor assmtbiy. Remove the rable marked CX- 
1 1552 from its storage cbmpartmeht in the top of the 
[nain case. Qu:^ the cohhectdrs for dut^ and clean 
them if necwsara: Then conna^ one end of the oablc 
tb the TEMP jSk on the front pmel. Remove the 
sensor assembly ffeiti its storage area under the ihaih 
case writing sttrfa^, and conne^ other erid of the 
cable to it. Suspend the sensoj^from a suitable support 
such as a bush^ tripod^ or tree limb. Do hot hold the 
f^f PF whpcjakin^ Your body acts as 

a heat and moisture source, causing invalid readin^^ 
Locate the sensor as far away from ponds, roads, or 
other heat arid m^^ possible. Try to 

locate it in a place which most closely represents the 
summihding area. _ 

l^^^^^^^or iMi^wftfy. Rcrtfbvc the cable marked CX- * 
12464 from its storage companment in thenn 
top, and inspect its connectors for dirt and damage. 
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Figure 7-3. Wind detector atierhbiy. 



If itismtpodsli^ 

* from its stontj^ ccraapartnant i^pfer the writihg suN 
face of^ main (^iscsJDp tUs by gra^|^the^n$N 
atdr iH^unn end of the detector and litiing it stral^t 
op^J^aMil tteQvpp^^ jiie fes^tor and 
instftU the #md vane p tise op^mte^iid of the geh- 
en tor hbusp^ The iSrad vaa« will lock into the 
r housing only one vmy, 'Oiis way is with the flat s»de 

V on the fKing^^jjteside of the housing as you 
at tl» bttk of^ttotp^h^^ 
detector cable end to thi^ssembty and check that the 
projidkr JG^^^ The asscmblwi detector with 

parts nansed is shown jn fijiirt 7-3. 
If the setis imtaikd at a senupermaneni site, 

( ^hc assembly to » tripod or pole awav from obstrucf- 
tio». GeifBimlly, the tripod or pole should be a mini- 

^ mum of 5 feet taU. Ohce the det^sngr Js installed, 
or^ht it until the compass indicates north: under the 
index mark* Wheh^<^{M5n^ the set in the'poEtable 
mode, fac^ jnto the wind, ojieht the,dct<«br housing 
tb nbrth, aand hold the assembly as high_aml far away 
frbra ybiir bpdy as pbssibie when taking moKuremcnts: 
J^ppmoh g^e. Rembvc the precipitation gage 
body and spikelrom the stora^f com^rtment in the 
tbp of th(? case. Locate a site which Is as far away from 
^J^lM^^^n^ as pbssibie, and which otherwise repre- 
sents the gcne^l areaj Install t^^^^ spike by forcing it 
into thc^ound with steady pressure. Use a flat object 
such as a rock. However, do not drive ^t into the 
ground. If you strike t^^^^ you will damage it. 
After instating the spike, place the gage body on 
top of it, and lock iht body in by placing the hook 
located on the spike in the down position. ^ 



Exercise (29i): 

1. Identify and cbrrcct any false statements about 
the TMQ-22 installatibri prbcedures: ^ 
;^a. Before connecting the cables to the sensor arid 
detector assemblies, check them for dirt and 
damage. 



b. Before you transport the TMQ-22, you should 
close the vent on the barometer 



c. You should hand hold the sensor arssembiy as 
high and far away from your body as possible 
to kecjj it away from rionrepresentative moisture 
sources near the ground. 




suit the vai|^^|4H^i^^ 
vcScid;.b«B^^1^ in 
housing in any position. 

e.^^^l^ precipitation gajft spike should be dnvcn 
™? the ground vert^ to insure the rainfall 
^ catch is representative. 



f; Obstructions at the site you select can cause 
the wind and precipitation m^urements to be 
erroneous. 



292« State the checkout procedures for TMQ->22com- 
ponents. 



OpetadonjU Ghe^ checks should 

be nrade bcfor^the TMQ--22 Ls jut^ into bjjcratibri 
for the first time, and^ daily thereafter, to insure that 
the system is furRSipnihi properly. We will assume 
that maintenani» pehori available to correct 

malfunctions iriHhe sit. All checks arc made with the 
cables arid sensors hooked up. , 

J^l^^'^ f^^f'^^ you should inspect the various 
assemblies for dirt Mdjjhysical dauna daily, prie 
of the more vulherableareas for probl^s is the 9^1^. 
They should be checked for bbyibits breaks, excessive 
^'^^^J*"^^9^^?<?9^^i^^^^ pf thccbririectbrs 

is loose, you should inspect it for dirt ior moisture 
accuriiulatibri. In additibri, ifbn^^f fHc sensor checks 
fails* you should rechte^^^ for dirt 

or corrosion on t heir in ner surfacet; ifi^d for tightness 
before you notify maintenance gffifccirtfiat the barom- 
eter vent screw is bjjen. If tf is acci^n tally clo^, 
you will get crroricbus readings. *\ vf^l^^ 

Battery cheeky Se^ the sciem^witfttfil. 7-2) to 
the DEW pbsitibn, and obsetve^e wind meter be- 
*^§vibr. The riietcr should read hi^er than the white 
dot above the 15 knotjnark (fig. 7-4). After a shbrt 
tSrie, it should deflect upward rapidly: This deflection 
will occur wifhin 30 seconds if the humidity is higln. 
H9^^Y^l*jf Ah^V ^ have just brought 

the sensor from a heated building, ypu may npt* gi^t" 
the upward deflection on the wind meter for 2 or 3 
miriutcs. If you do riot get the upward dcncctibn,_or 
the^ meter raiding falls beiow the white dot, ribif^y 
maintenance. . _ 

Sensor check. To test the sensor for proper response, 
place the selector switch in the AIR pbsitibri. Rotate 
the DEWPeiNT TEMP control until the null meter 
(fig. 7-2) centers (nulls^Continue to adjustthe control 
until the meter rieedmfflfeins centered for at least 
26 to 30 secotitis. Ifyo^^^tt get the meter tif center. 
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^ Figure 7-4. 



first ch«:k tjm the cable j^nnec^p arc clean arid 
tight. If they arc, or if clewing them does nou:om«t 
the prpblcm, notify maihtchahce. If a null is reached, 
i^brd the tenijiHcrat Fcading indicatctl on the con- 
trol; then rotaoe the cpntroi to a rt^ing 5° higher. 
The null meter needle should deflect two or more 
divisions to ther right. 

7""^^^^^ ^'^^^^^JLoi'lt G^^ selector 
switch to the BAt position^and adjust the BAL cp(itroI 
/ until the wind mater ntftdle reaches Jhe white dot: 
Tlien turn the selector swtch to the DEW pbsiticm, 
ana adjust the DEWPOINXTE uhtil thc 

null meter centers and remains stable for 20 to 30 
< seconds. The indited temperature (dewpoint) should 
^ J^^^ti^^P.^^ J^mperature reading you recorded 
earliS^ihe sensor check procedure. The only time 
this woi^y^/ occur is if ice crystals or fog are present: 
!f M*^cr the null meter deflectibh test or the dewpoirit 
temperature test fails, notify n^lntenancc^ 

Detector check. To test, the wind detector, turn 
the ^lieaor sw^ theOFFjjositiori, arid the speed 
A^^_^"'Q J?°sijidn.^ j^^^ the detector gcri- 
eratbr housing in one hand and spin the propeller in 
a clockwise directibri while watching_tfic wind meter: 
T^"^ rtHStcf shbuW Rej>eat this pro- 

cedure with the speed switch [n the 0-50 pbsitidn. If 
the wirid fails to deflect tipward in both speed switch 
positions, recheck the detec^ cable connections for 
accumujated dirj^ water, or corrosion iritcrrially. Also 
verify that the sefector'^switch is in the^QFf^ position. 
*If there is rio dirt on the cdririectbrs, the connectors 
^fe tight, arid the seFea is iri the OFF posi- 

tion^ notify maintenance. Also, if the wind meter only 
deflects iri one speed switch position, notify main- 
tenance. 

To check the direction circuitsjn the detector assem- 
bly, gras^ the generator housing and position it so 
thai the 90° index is over the index mark ori^ the 
direction sensor housing. Set the selector switch to 



speed meter: 



the position, and the speed switi:h to thcO^jO 
positibri- The wind riieter should indicate 90^ on the 
lower diction j^ate^ C the spc«l switch to the 
6-50 posniipn. The change should have rio effect bri 
the reading.. Repeat these steps with the^ generator 
iridcx 180°, 270P, arid 360° indexes over the direction 
' sensor housingjn^^ is 
5° iri either direction from that indicted by thcjcn- 
eratbr index. J^oticc.that(^th the 360° (0°5 reading, 
the needle may be very to the end of the scale 
at eitiwr end. Repeat the proc^iire wjth the seiectbr 
switch iri the 0° position: When doing this, nad the 
ijidicated direction frbm the upper scale oa the wind 
meter, and np^i<*_tba^tbc meter elid deflei* , 

tibns arc in the vic^ty of 180°: If mty readirig duriri^g 
this procedure exceeds the 5° tolerance, notifjynain- 
tenance. 

Exerdses (2W): 

I. What position is th^ selector switch placed in to 
make the battery check? 



1 When making the battery check, what should be the 
initial reading on the wind meter? 



3. What should be done first if a sens^ fails to check 
correctly? 



4. What is ibe checkout procedure for the tempera- 
ture/dewpoint sensor? 
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5; Whai is the purpose to check out the wind detector? will desirby it^ sdrtmove the gage and prbt^ it during 

freezing w»^ 

j4 36-incfa folding ruler ia provided with the set to 
measiire snow depth. This mier is calibrated in. 0.5 
inch incit txiehts^ with major divisions each inch. Toiir 
main problem in making fflow measurem is find- 
m Givm sinilJaradpre^ ing^a suitable site. You should alcct a site w^iich is 

the amount of predptation or the snow depth. typical of the surrounding area, and free of jjbstruc- 

* UoM such as trees, buiUlings, and hills. When you 

^: 5uch an an», thrust the J^tge^erti^Uy into 

— undisturbed ^now until the gage reaches the 

Preciphatioa Mcaurement. The precipitation gage ground. Then read show depth to the nearest 0.5 inch, 
consists of a^ plastic cylihdcr^with a tojd Capacity of You should jake^adings in wvwal places. This in- 
2 inches of liquid. It has m^br calibration marks at awesaccuracy because snow depth is rarely uniform: 
0.1 iiKh intervals, and jninor jMbra^on marks at Drifts, barren areas, or disturbed ar»s wilLcausc the 
0.^inch intervals. You read the amount of pr^ipita- rc^dinj^ to fluctuate frptn place to place. Therefore, 
tibn by hbkiihg the cylindjS- vertical, with U^^^ you should take several readin|p and ayeragc them. 

intcHacc at eye Tevel. Sight through the lowest point The snow depth should be rounded to the n^restinch 
of the Ikl^id surfai^ t^ the^lib^tiqn marks on the and recorded to the nearest inch, 
far side of thc cylinder. Read the liquid level to the 
nearest 0.01 inch by interpolating between minor 
calibrauon mai*i Rcco^^^ . Exerdaes (293): • 

O.dl inch. Liquid precipitation freezing in the cylinder 1. Indicate theprecipitation readings from figure 7-5. 




Figure 7-5. Precipitation gage measurements (objective 293, exercise I). 



2^^ompute the sndw^epth from the following: 
ar-Three readings in figure 7-6. 

I 




/ 



figure 7-6. sSnow depth measurements (objective 2*^3, exercise 2.uK 



b. Rvc leadings in (igure 7-7. - 





Figure 7-7. Snow depth measurements (objective 293. exercise 2b). 



294 Specify the proccdives for obtaining wind speid 
and directibh. 



Wiiid Evabaiioh. Tbmeasurc wind speed , place the 
sclwto^^ the OFF position, ahd( the sp^ 

switdfi in theO^-SO p«ution. R wind speed frorn 

the wind meter, letting each minor division equal I 
knot If the wind speed is less than 16 knots; set the 
^P^^J^ijch in the (PIO pdsitidn and read each minor 
d Vision on the wiiri jftctcr as 0.2 knd the* 
wind speed is seldom constant, you must mentally 
' s^^^ragc the speod for 1 mihute and rccoiti ttic reading 
to the nwist knot. G or squall characteristics 
shbuid be recorded also. 

^Wirid direction may be dctcrmihcd cither manuaiiy, 
^y/^¥li**S_^c ^»lc on the vertical geheratbr housing 
and the indpc on the transniitter hdusing;^ or electri- 
cally, by reaaSg the wind meteron the front panel. 
When* you read directibir manually, each mark on the 
gcneratpr hojging repreMJ marks are 

at 90^ tntcrvals, and semimajor marks arrat 30^ [ntcr- 
vals. Increments bh the front panel wind meter arc the 
^ pnjtbe icncra^^ Notice that the 

meter has two scales for direction. Because the set' 
has breaks in the electrical circuits for wind direction 
JJldiiatibn, Iwb diflcrcht circuits arc prbvi<jrd,_The 
break pqiwi/are at IP in o^^ arid 180° .in 

the other. (TwMp positions arc provided on the scicctor 
switch, marked 180°. arid 0° rwpeqjtivcly, 50 you can 
measure din^ioh without cricburitcririg the breaks. 

If the wind dircctiqn is primarily from the North, 
ybu wbuld set the selector switch t» the 6*" position. 



arid read direct lb n fK 
With wind bio wing 
let the selector switi 
direction from the 
from the East or 




Jippcr direction scale. 
m the South, ybu 
position, and read 
icn thcjWind blows 



i^^^'" selector position 
and the corresponding meter stale. 



. Record the yiarid tdthe nearest 10°. Apply 

corrections for magnetic deviation for your Ib^^^ 
to the reading, since the wind detector has been 
brierited to magnetic North. 



(2M): 

^hat is the procedure used t^^obtain thef wind 
^pceci?. 




2. What is the procedure used to obtain the wind 
direction from the meter if the wind is primarily 
from the north? 



295. Specify the procedures forobtaihin^itnpeniture 
and dewpdiht re*-*'--^ 



Temperature aiid Dcwpbint Evaluation. Making 
^^'^P^'^turc Jl^^RO with the 

TMQ-22 B relatively simple. However, before ybU 
make these measurements, you shbuid expose the 
sensor asscrilbly for a few minutes at the nieasurcmcni 
site: This ^ilows the asscmbjy to reach the approxi- 
mate temperature of the atmosphere: Failure to so 
expose the ^nsbr, (sspccially when the stbrage tern- 
P_^A?L^^'?_^Lf|cra gre^^ site tcnlperature, 

increasctf^hc waiting time before temperature arid 
dewpoint readings are valid. ^ 
_ T^f^P^ratUre meamrement. To take a temperature 
measurement^ first set the selector switch to the AIR 
position: Then adjust thc DEWPOlNTTEMPcontroi 
until the null meter pointer is centered. If the null 
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ipeterR^mg remain 

the temperature rcadin^^^^ ypu have a* 

vaUd r^ing, read the^contrpi dial to the n^rest 
Mr degree and rouiid reading to the near^t 

degrce:__ _-_ : - 

Dewpoint me^u^merft. the proc^ure for measur- 
ing dewpbint differs ^ii^Uy froin ttatt of measuring 
tem^rature. Jtefore meastihiig dewpdiht, you ;miist 
standardize the de^ip^t sensor. Do this by pl^teg 
the ktectbr switch in the BAL position andadjusting 
thejp^ ront^^^^ uhtij the wind meter pointer 
Imo up with the^hite dptldeatol above the 15 knot 
rnark. tf you cannot adjustthe ft^L cohtrbl to dbtaiii 
this reading* notify maintenance. ^ 

Oni^ Jhe 5Cn»r standardized, place tfij selector 
switch in the DEW position. Ob^rvc tte w^nd meter 
reading. This reading should remain above^he white 
dot at all times, aiid, after a short tinoie, deflect upward 
rapidly^If themcter reading goes below the white dot, 
notify maintenance. Shortjy^^tei^the wiaJ meter de- 
flects upward, you jvill obiam actable null rading 
Ja^ sufju^ing tte DEWro TEMP control This 
reading is valid Jf the null i^ing nniuiihs stable for 
more thjAi ^ seconds. Read ^e 4ewpoint from the 
cbntrol dial as you did the temperatttre: 

You shouW^ know peculiaritij^ of the • 

TMQ-^dcwpomt scmor Fifs^ 
tempefwurc spread is very large or when thejcnsor 
h^^t been <»pbsed to a very cold atmosphere^ the 
scmor wilUakea long time to stabilize. The bcit indi- ' 
cation of this is the behavior of tJw wind meter. Sorqr^, 
wtei the indicated dewpoih^ii below 6:, the indU 
cat^ dewpoint is actually the frost point. If you l^aVc 
an Mfc-429/UM, ftychrometric C^lculat^^^ 
abX you. m2^ convert. the reading to truc 4ewpoim. ^ 
To dojthis, enter the frost point temperattice on' the 
Ti scale located on thc>l(^w tempcrat w side of the 
c^cuktor: Then read the dewpoint temperature from 
the DP scale. 



Excrdses (29Sj: 

1. What selector switch position do you use to meas- 
ure teinperature? 



1 What fs the BAL control used for? 



3. What indicatK^gi^^j^Mre measiirihg^rbst point 
. rather than dewpoint? ^ 



4. What conditions will cause the dewpoint senspr to 
require a long time to ^ 



^ ait 

5. List the st^, in sequence, used to make & dewpbint 
measurement. 



6. How long should the null meter remain stable 
before ybU cbnsider the dewpoint reading valid? 



296. Correct simulated barometric presluie rmdiii 
for tmperitiire using a barbiheter correction 

_ _. ■ ^iii?' _ - - ...... 

bvometHc Pim Eviluitibh. The barometer 
used in the TMQ-^ js a nigged anerbid ihstrumcht. 
It is fitted with, a vent screw which must be cld»sl " 
when the equipment is air transported: if the instru- 
l^f^l^^n^y cxpo^ tb a presisure change of 
more than 3 inch« of mercuiy during air transpbrta- 
tibh, the rcadm^ will be inaccurate fpr ^ hours. 
j^CP** **^ing the ihstrumeht, verify that the vent 

valve is^pen. 

Barometer /w^irif . Thc^barome^i^^inter ro 
sUmbst twice over the prKsure range it is designed 
for, with an dvetall accuracy bf .015 inch of mercury. 
To determine which soile^o u^rj^bu must read the 
, small horizontal -scale in the center of the dial faoj 
If th^e jjbiritcr bh this small scale is bctwcea L8.8 and 
: inch« of mercury, read the inner scale bf the large 
- :buter dial, if the pointer is between 25 and 3 1 .Synches 
of mercury, r»J the outer scale. Read the prenure 
^9J^^?_®l^^t jiundredth bf ah inch after tapping the 

barometer face H^tly: 

lemperQtufe corrictions. For maximum accuracy, 
^?_^arqmcter reading must be corrected for instru- 
™"^^^?^^J^^y^^i*y 1^*^^ Acbrrectibngraph 
is provided for eachl>arometer, by serial number. A 
typical graph is shown in figure 7-8. Thii graph shows, 
presiure cbrfection bh the vertical axis as a function 
of pressure on the horizontal jtxis for several standard 
temperatures. If the temperature of the instrument^ 
(iljs between the stahdand temperatui^s givcit,_you 
may wish to interpolate. Cufvcs are drawn for 30^ C, 
25^ e., OP e., and -40« €: The 25^ C, curve is the 
hbrrhal ihstriuheht error, since this temperature is 
pj^se to normal rbb temperature. You compute 
tenriperature coirections to^^^^^ .005 inch. 

Oteservc the si^ of the correction on the graph. 

Tb ^'It^^c the procedure, let us suppose the pres- 
sure ream^ and the ihsrrumeru tern- 
perature% -30^. C. Since there is no curve for -30° G., 
ybii can cither useihe curve for €: or interpolate 
betw^ri the Ccuryc and thcO^ C. curve. In this 
example, we will' interpolate. Frbnlthe graph in figure 
7-^,^_thc correction for this^particulaT instrument is 
+0.036 inch at -40°. C. and +0.020 in?ch at 0° 6. Since T 
:^30° C. is three-fdlfrths of the difjference between • 
-^° e. and b°,C., you take threes-fourths bf the dy^- ■ 
ference betwen.the two corrections (+;Q.bl2 inch) and 
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Figure 1^. Typical ^irometer cbn^ibh. graph. 



add it tdjhe C. conwtion.. In4his example, the 
total conrctidti is +6:032 irich. This total carrcctioh 
is then addtti to the barorheter jnca^ inches) 
to give a result of 28.632 i^hes^ This reding- k 
rounded to thc_ncarwt 0.065 inch for a final corrected 
reading of 28.630 ihchw of mero^ty. The corrocted 
station pressure can then be cbriyerted to altime^^^ 
setting or s^-leyel pressurte^ as required, using the 
Pr«surc Reda{#on Computer. 




Exercises (296):^ 

Figure 7-8 must be used to answer the following ex- 
ercise. _ 

1. The temperature iS -40® C, correct the following 
readings: 

a. 30.15. . V 

b. 26.70. 

c. 22.00. 

d. 20.00: 



2. The temperature is 30*^ C./cocji^t the following 
reading: ' 

a. 2CK50. \ 

b. 25^5. ' ^ . 

c. 29.95. ^ B> 

d. 30.35. . 



3. The temperature is -20® C, correct the following 



a. 20.00. 

b. 23:75- 

c. 27.00. 

d. 29.00. 
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ANSWERS FOR EXERCISES 
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201-1. 



202- 1. 



20f .1 

204-3. 
,204-V 

204- 5, 

304 - 6.^ 

205* I , 

205- 1 
205 -3^ 

206- I. 



20^-2. 

206 - 3. 
206 - 4. 

206 - 5 

207 . I : 



CHAPTER I 



/ 



(I) i2).LS. (3) LI. (4) L3. (5) L4, (6) L5, (7) W 
(8) iL9, W Lr ^ ^ ' 

(I) (3) M2, (4) Nt3. (5) M7. (6)M9,^ M4, ' 

(8)M5,(9)m ' -'^ 

(1) m. (2) H3. (3) H7, (4) fil, (5) H5. (6) HZ (7) H4, 
(8) H6, (9) H8. ■ . . 



208- I. 



208 



208 - 3. 



208 ^ 4. 



ssc^mijVbkn. 

CJG 12V 14, : 
18pi 

35CTM6dvC 

vmOA w, . 
J scr J 7 sc3r^^ bkn 190 bkn 420 

CBMAM W^^P SE feu 
1963. 



203 - L (If Lenticular. M4; (2) (befanwaU; L5; (3) rotor. ^U. 



■ % 
208- 5, 



1468, V r ^ 

1070, 1 . 

I500! ^ . * 

^ • . - 

9SCT I20SKN 23d Sm ^ 
12 SCT 160 -BICN 250 -OVC- 
-X 16 BKN 150 OVC: 

^ ccUmji S^te t^rofccn or ' 

overcast kyer aloft not dassified asjhl^ _or_tJie_yertical 
visibility in a jsurface baxd obscuring phenomena, 
(\) kolating bouii oeilbrn^r. 

(2) Ceiling lifht ^ 

(3) Known heights pf imobscure^ 

isotated objects within miles of the runway. 
Use tbe I^C for an alternate ranwayr^lf you consider it 
to be rejprtsentative. , ^ 
Suppjontnt scope height indicatiohs with visual ob- 
servatiom, U; :^ 

Uk as rmhy scope reactions as are available and average 
the readings. 



208 



Sutements a, c d. f. h, kand j arr false, 
a. The height above MSt repotted by a pilot mast be 
converted to height above grotihd levej^ 

c. . ilie appropHate for estimating the 
height of a thin cloud jaya- is red; 

d. The convective cloud height diagram js not suitable 
for use m fiioiihtaihdus or hilly ter^in. 

f- Ypm i teMt_f^^^ s^^ceps Jor dcter- 

pining vertical, visibility into a surfac^based obscur- 
ing phsiomenm^ - _ . 

h. Values of more thanJO tini» the baseline of the RBC 
or ceiling U^t ' may _fe_ji»cd_as estiniati^ hoghts* 
Values less than 10 times the baseline are used as 

: nmtswvd betghts: 

I Hei^t indicatiohs from the RH I scope kn^inreliable 
bclbw IO,aWto . 

j. An indefinite ceiUng « J he distanc«_ you can see ver* 
iicatiy into the obscuring phenomena. 



5SCTj4J 
22aOVC, ~ 
TCU E ACCAS E, 
1289. ^ 

\iscv mscm 

CB W AGSL E, . 
t94fc J - 

BKN TOBKN: ^ 
2 KN V StT. 

^08 - 7;. a. J0i-SCT33^KN. 

^ - noct; . 

E7 BKN 70 BKN, 
BRKSNE. 

I610>^' ^ 
ElO BifM 35 OVC: 
(iibhe). . ^ i 

16 /1. _ . ' _ 

£130 BKN 460 BKN, 
b: (noiie), 
c. 1077/ 



95 SCT El 30 BKT^ 



208 - 10. 



b. 
c. 

^• 
b.,. 
c, 

6. a, 
b. 



c, 
*a. 

b: 

c; 
a. 
bf 
c.. 
a. 




209 - I. 
209 -1 



209 -3. 



209-4. 




400fceL : :: :iL^ i: : 

(1 ) When clouds are present within the measuring ca{>a- 
bility^of the set or fog^ present, 

(2) Wheh^ther of the above cohditiohs is forecast within 
3 houft. : L 1 : : - 

(3) When^ local need exists, _ ( , 
PbsitidO' 3^ swttp- shoufd appw at 0°: Adjust with 

SWEEP LENGTH control. ^ 

Position 4* sweep shpuld appear at 90^. Adjust with 
SWEEP LENGTH control. 

PosiUbn^3^ i45wcep should app^r at 45°. Adjust with 

VERT^CENTER control. 

positiOTj?- jwecp fiMha jach wungic on^ 'th^. ^[<c 

(18^ markers). If not repeat adjustments for positions 5. 

4, arid 3: ^ _ 

Position 1- sweep should trace 0"^ to 9Q5. If hot rep^t 

abpye adiustment|, A^^ control until 

sweep width is about j/8 inch widc- 

Pf oce^ with the calibration as listed in answer abovr 

plus synchronize the projector arid sweep. 

Onc,_^ __ 

f It synchronizes the sweep with the. projector. ^ 
The baseline is the major limiting fartor, ^ 
Every foUrth sweep. 

Every other sweep or approximately every 6 seconds. 
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210- I. % 62* b. TOO*. 
210 b. W. 

210 • 4. i. 25» ind 76* ft. 2W and 1,600'. > ^ 

211- 1: jthe ^Onliisf Bght can be used it night b«/vA ^ | 
211*2. "Tbe six ill jdctc^uuiig heists with a cHhbmeter are: 

(1) L^CK|ca tbe p^i^t clut^h^so th%pendant will swing 

(2) Sight fllouj^4^e clioooMer and center the croish^ 
9^J^ bri^tcst portjg^oT the light bfam spm pn the 
^oud_ base. For_ yertifiia ^visibility into obscuring 
phenomena sight on the- upper limit of the light beam. 

(3) took peadaax clutch without moving clindmeter 6r 
pendant 

(^) ^l^.tl^ uigle to nearest degree and release pendant 
clutch. ^ _ 

(5) Repmk steps 1 through 4 three tim^ and average the 
rnolinp. - 
^'^^J^J'^^^ J^PPl^ble t t(^btain 

the height vahie for the average reading. 0^ 

• - - 7 

212 - i. Cbl3. ^ 
.212 ' 2. Col 3. 2ACi»5 ICim. 

212 - 3. Cpl 3. 2FG///8Stf 18 Col 1^. CIG M018. ^ 

4 _ _\ _ '_ _ '_ : : i 

3 1 3 - i . b,_c,X^nd hm gopdxUy^mirken; aand g are good^ ght 
markers; d cm be used at^nightonly to estimate visibility; e 
nay be used as a day^inarker but it is pbdi' be»iise of its 
" color. ' i ' 

PrevaiUng visibility is the ^eatest disunce' that known 
obiccta^n be seen and identifi^ th^^ughbut half i^r more 
of the hcnzbn sumiihding^^ 

7 .214 - 2. WlMn^your su^ that your view ofportions of^ihe 

Y -.. horuon is obstructed. 

Viii-^. Eight compAss points ac&normaUy used toxeport sector - 
. visibility. They a« N€, E, SE, S.tSW, W, an^^W. 
214 - 48 Column 4, IV Column I?" VS^Y mV\ % ' 

214- 5. (I)' When se^lfe Visibility differs froi)^ p^fcjpling 

- visibflity. : ' 

^y- {2}' When the sector visibility is less than 3 miles. 

i>t. .. _ %k ... .. y 

TWR VSBY 2 should be entered in cojdmn 13: 
"^Ifff^. Secters are Ust^ in a clockwise dir^iok- 
214 • 8. Yes, if you consider it operatiohaily sighinuiht. 
214 - 9. a. Column 4. 6. : ___ _ • \ 

b. Column 4. 3 Column 13. VSBY SE2: \ 
2!5 - 1. When tte transmissiviiy is less than 15 percent 

215- 2. The Hl^it^^liilg incfwiscs the reading by a multiplobf 5. 

If you db ndt div^fe by 5 you will have ^ erroneous RVR 
computatjofi 
215-3. a. Date/^pS;^: ifitials, RVR 2,000'. 
^ b. Date/ HMja^ initials, RVR 2,W. ^ 

- c: Date/ 1715 and initials, RVR 1.4(Xf. 
d, date/ 1915 and initials, RVR ZJOOT. 

215- 4. RVR l.dW. 

216 - 1. Thejrahsjnissqhmeter is oh at all tima. Tlic comj)uter is 
^urn«d on when the visibility is 2 miles or less, when 
visibiiiiy is forecast to be 2 miles or less within 3 hours, or a 

i_ _ loal need exists: 

216- 2. Every 5 1 secbnds. 

216-3. Put tiw j^kgrbund tog^ switch to ON and rel^iae. 
216-4. It is displayed in hundreds of feet on the primary indicator: 

216- 5. Approximately 1 minute: 

217- 1. a. R15VR60+. 

b. Ri^R6ChH: 

c. 'RVR60+- ^ 
217-2. JL R09VRl(>::. 

b- ROS^VR-IO-. r 
c. RVRICH: _ 



. 217-3: a; R15tyR45. 
: b: R15L;VR45. 

^: c. RyR45...- 

a. RVRN(^/ 
b: RVRNO; 
c. RVRNO. 

a. RI5VR18. 

b. R15VRi8. . ' 

c. RVR18. 

b. MOO, c RISVRld, d. ROJOO. 
a. 7. b. 9999 c ai^d (no^niry^. 
a, 4; b. 6000, c, RO3VR60.4. R1830. 
a. 1/4, b. 0400, c. R36VRW, d. R0300. 



'4 



217-4. 



217^5. 



218 - 1. 
218-2. 
2!8 - 3: 
218-4. 




1: Funnel cloud. 



ClfePTER 2 



219 

291-2. Waterspout. 
219-3. Tornado. ^ V 

a. tno entry), b, PILOT FUNNEt CLOUD 23 SW OF 
MOVaNEF 1630.1 

TORNADO, b. TORNADO W MOVG NE^ m 
(hb entry), b. FUNNEL CLOUD B3<^ 3^E 
DISPTD.>- 



219-4. 

219-5. 
219-6. 



, a. 
a. 



220- 1. 



220 - 2. 

220 - 3. 

221 - 1. 
221 -2. 

221 -3. 

> 222 - 1. 
222-2. 
-^222 - 3: 

222 - 4.: 
222- 5. 
222 -6v 

223 - 1. 



223 -2. 
223 - 3. 



223 - 4, 
223 -5, 

223 - 6: 



When hail is faHing or lightning is observe in the 
immediate vi^ity of your statibh and the local noise level 
prev«hta. ybii from hearing' the thunder, 
a. T+A< b. T+ OVHDD MOVfi.Si OCNL LTGCCC 

FQt Ltoee SE HLCTO lif 
a. (no entry); b: t B30E55 MOVp.E OCNL LTGCC: 
^ ' ■ _f 

Rain and dnz^e^ ^ _ ^* ^ 

^ Freezin g precipttation is liquM precipitation that faU^and 
freezes upon UhiMuet with objecu on the surface or in flight: 
(1) lee pellets, (2) snow gains, (3) snbw, (4) hail, (5) i^ 
crystals* 161 snow pellets. . 

- • " • • • • ■ ■ ■ t- 



CoxLtinuoca, intermittent, and showery: 



Continuous. 



Showery: 
I^^nmeht. 

M WodcSte drizzle,. (2^^ hcav^ snow, (3) moderate ice 
t^tod^ (4) tigfaf rain; (5) light snow. (6) light drizzle. 

dry measuring stick into the tube; withdraw the 
stick after 2 or J seconds and read-pie precipitation depth 
to th^neire^t .01 of an inch at thetop bf thew^pbriioh ot 

^ the stick. (Be sure ?o empiy the gagej 

^^^ro^y^the cpUectt>r-fu_n and'^measuring tube. 

Pour ft m«isured amount of warm water into the overflbw 
can to melt the solid pr^ijpiitatibn, pbitr the melted liquid 
into the measuring tube, measure the total amount and 
sitbtract the amount of warm water used 
lid, ' ^ 

Q.i5. ^ 
0:44: 



,223a - 1. a. appOO; b. appl2; c: app03 TWO: : 
223a - 2: a; 90405; b: No entry required; c. 90499 90412. 
223a - 3. a. No entry required; b. 20012; c. 21002. 



^24- 



?4 - 2. 
24-3. 



Fog, grbuiid fbg, blbwihg snow, ice fog, and Mowing 

spray- _ ____ :: * 

Dust^ blowing dust, blowing sand, haze, and smoke: 
a. Fog, b: drifting snow; c, blowing sand, d. smoke. 

225 - 1. Ju (l)8,(2)T.(3)TiONEMOVGE6CNLLTblCRWU 

NE.: 1. :: ___ _ 

iV) 1,(2) S-BS. (3) VSBY N 3/4 W 1/2. 
(1)0(2)ZR-SF, (3) R22VR12 F1 VSBY NE 1/16. 
(1) 4. (2) BD, (3) TWR VSBY 6. 



b: 
c. 
d. 
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TIME 
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WIND 


VISIBItlTY 
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MAX 
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REHARKS AND SUPPtEMEKTAC COOED DATA _^ 

b/i«nom#n«« *r/nd mhllt; piM and rmdmr rmporf ot and Jo«>«r r«oi«rlr« •iuoo' 

riiliig ^.iita^imng^o^id-^tmf mdditirm dmtm (11 •pmciflmi^» r«d/o«ond« drntm, run^ 
wr condition; wmmttfr moditicmtion,);^^- ' V, 



VtS fJE Q . 5- 



Figure I. Portion ofxomplcicd AWS Form lOa (answers for objective 226. exercise I). 



111 - 

711 ' 
221 < 
227 - 
227 . 



232 
232 
232 
232 



228 - 1. 

229 - !. 
229 - 2i 
230l I. 

231 - 1. 
231 - 1 
231 -3. 



231 

■231 



CHAPTER 3 



^^Jcyel pressure. 

A Itimctcr setting __ • 
-Oneroid barometer 
Staiioh pressure: '-^ 
Microbarograph. 

(1) Mercurial 'Urometer. (2) aneroid baromerter. 
(3) micrpbaifOgfSP^^ H) niercurial biard meter: (5) micro- 
' barbgrip^h. and (6) aneroid barometer. 




Read the atuchcd thcrmpmeter. adjust the mercury to 
the zero level, adjust the vernier scaiciand read the scales: 
A. 29-236. B. 29 277. C 30.128. \ 



a. OB BAR 29.575. SP 29.570. 

b. OB BAB 29:860. SP 29.870. 

c. OB BAR 29.215: SP 29:220. 

d. OB BAR 28.920. SP 28.910. 



At the timc~tljc_6-houriy correction is determined. Move 
the pen up an^down the chart to make the time-check 
I inc the length of two chart divisions. 
When the chart error is 15 mmutes off Con«'/o"'l^ pf ? 
chart division). Turn the cylit^^cr unti^eihe time is in 
agreement. 

Wherv the barograph cbrrcctib 
SiowJy turn'Ahc ^i"sting knob p 
elernent housing until the pen is at 
pttssure. ^ 

- ^ -^ 




is ;0I0 inch, 
of the pressure 
correct station 



The barograph correction must be reset to zero: 
Make 10 con^cuUve hourly -cbmparisbns, then twice 



- t. 
_ 2: 

-.4. 



.29.170 
29.210. 
i-000. 
29 195. 



da ily at 6rho u r 1 y inte rvals fc^*_days. 9 - 

Make two comparisons at 6-hour!v^intervais^Wwes^mc 
day.«ch wc€k. 

Read the attach«i thermometer to nearest .5° arid rccb^ffi_ 
m cpjupin 4 of ^a^S, Form 85 ; read the mercurial barom- 
eter and record in column 5, read the aneroid baromet<;r 
and record in column 9. compute and apply the total 
correctibri tb cblumn 5 entry and enter in cbliimn 6; 
determine the correctibnjhat must be applied tb column 
9 entry to make it ag_r«_with cplumn_6 and enter^i^ 
column 10: after \Q consecutive readings add the corrcc-' 
tibris in cblumn 10 arid cHtcr with comparison numbers 
in^cblumn 1 1; divide by 10 arid enter average correctibri . 
in _<^jumn _1_2; a p pj^ average c q rrect iq n t o latest co lii mn 9 
entry and enter '5- compute the difference 

between coluriiri i^&fi^ column 6 and enter in column 1 6. 
Disregard and mak^raribther aimparisbn irrimiKliatcly: 
discontinue u^ pfi^,^^ and notify the intermedjate 
levei maintenance ojersonnel. 

^. Col 59. n54<^l 60. 70U);cbL61: 29:100; cbl 62^ 
, col 63. :^80:_cql 64. 28.985; col 65, -.005. 
.b. Coi 59, 1753; otI 60. 7 1 .5; col 6 j . 29.858; col 61 1 27; 

col 63. ^j73I; col_64._29.7i0; col 65 A.020. __ __ 
c: Col 59. 0547; iol 60, 72:0; cOl-6l: 28.694; cbl 62, -.124: 

col 63. 28.570; cql 64. 28.565; col 65 ♦.005. 
d. Col 59. 1157; 0)160. 71.0; col 61. 29.733: col 61 -.125; 
sol 63. 2Sfe608; col 64. 29,605; col 65. * 005. 

- si.^*^^ ' pf thcjcbriiputex^J P index ib the cur-- 

rent station pressure oh^^iJr &afc''(inC^ 
the /^r" value for your station using_the table isu^plicd 
with the computer and the I2-hour mean temperature, 
aligri the cursbr with the derived "r ' value, read the sea- 
level pressure in millibars under the cursor on the Pa 
scale 



23y- 
233 - 



234 - 1. 



201 



1 



J 



235 • r i: m. 1 mb, b. 1009.4 mb, c. 992.7 mb. 



136' 1. 
2J6-1 
236-3. 



237.1. 

237 - 2. 

238- \, 

238 - 2. 
238 - 3. 



239 



240- I. 



L 29.84, b. 29.65, c 2999. 

i, 29.40, b. jb.79, c. 79. 19, d; 3 1.03, c. 29,83. 

(1) abOffis dK stuioii praiure lb itic ncirest 0.005 inch, 

(2) Usms^e2bf thcMmiper, set the_P-j^ 
qlMaiaed sutlpn pr^ vtiue on either tbe P or 

(3) Alipi the Conor gver tte snilbn elevitibn on the 

W Under the cursor on ihcP- or the P.A.S. loUe (which- 
ever a apprpprUieL the indicated itkimeter 
setting vahic to the nearest hundredth bf an inch. 

affeiSRR, b. PRES UNSTDY, c PRESFR.j^ 
a. 514, b. 220, 0. ^,d. 399 991 12, e. 841. ^ 

-8(P to *130^ Fahrenheit, 
-50" to>9a* Fihrenhcit. 

a. Cbl 7, 90; cbl 8, 71. * 

b. Col 7 -23; col 8* -25. 

c Col 7, i09;co4 8, 97. ' 
d. Col 7, ^36; col 8 (-40). 

c. Qpl 7, 65; col«, 65. ' 



Statanents b, c^ and e are false, 
b.. jJV wet-bulb wick should be atariged at least once a 
^ ^^Ifelc in aros subject to dust. 

Whcnprecipiiaiioni«occurringthe<^ . 
ture must be read prior tO'Veitilatibn. p 

Stand in t&shade facing the wii^ andjwing the ihitruA 
fate pf 2 second; ventilate for 

1 5 seconds and raid the wet-buJb; ventiJaie for- tO s^oti^ 
. and read the wet-bulb; continue at 10 second intervals 



until sncoenive reading^ m within 1** then vmtiiite it 
5 pcbhd ihfervils; cbhtinue until two ^hiecutive re|d^ 
ihgs show no further decreai^^ and then quickly read 
fint Uie wet«baib day bulb to the norat 

O.i** R (If precipitation is occurring the dry bulb miist 
be rmid before ^ventillting.) 

2"** • J. .^^tenninej^j^^ set the ^ 

^ijxiex on the Drscale opposite the wa-bulb tjempeiiture 
on the Tr sale if die wet-bulb wick ii ioe cbveitKl, or 
dppbti^ fhe DP-scafe ^ wick is unfrozen; move the 
'^^^J ^o the wjBt-MbJj^res^^ along thje appropriate 
colored P scajeLthen read ttte dewpoint on the OP sale 
^nder the cursor hssrtine. 

242 - 1. a. 3,4, b. 0.7, c 1.3, d. 7.4, c. 1.7. " •« 
242:;u2. 61.7. 



243 - 1. 



Statements, a, b^c, and e are falie. 

a. Hie GMQ-1 1 bpcnite oiUy two readouts^ 

b. The wind mdjcatbr has only one speod range from 
QtpiMknois, _ 

c. The major advantage of the GMQ-20 over theGMC^ 
11 is that it can l^dle 10 readouts. 

c. The rebbi^er cl^art is changed only as necessary to 
prevent loss of record. 



?244 - 1. 240at6knoB. 
244-2. 195-at 26 knots. 
244 - >: CALM. 



245—1. 24 gusts to 36 kiiots. 
' 245 - 2, 20 squalls tg 42 knots. 
'245 -3. Yes. V 
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ERIC 



i*6-l. I.2;liuia3 




Figure 2. Portion of completed AWS Form 10 (answers for objective 246. exercises I through 3). 



ERIC 



CHAPTER 4 

247 - I : fa. Wrong order of entry irTcoTE&hn 5: column i 2 shduld 
entered in three digits— 992. ___ 

not in agreement with visihiiuy: 
I shquld be entered in three digits— 995. 
frvatibn requires ah entjy in column 6: 
.^^r_^ higher than temperature. 
_ uid be t>RW because ol winds more 
than 50 knots. 

No intensity is assigned to hail: column 12 should be 
entered in three digits— 002- 




247- 




f. Visibility of less than 7 miles requires. an entry m 
column 5; also requires entries in columns 6. 7. 8. 9. 
10, and 12. 

a. Need three digits for wind direction; column 4B docs 
/not agree with cdlurhh 4A. 4B should also be in4bur 
d ij^ ts^SOO; sTibuld have _ ent ri es in _cglun^^;4C 
and 4b; cplufnn 5 A should be HZ. column 5B should 
be as eruered in colamri 5A; height of cloud- In the 
sky cdrioitibri cdlurriri is wrong — shduld read 550 030; 
column 12 should be entered in four dig^its — 2992; 

• thc ROTarks column should have.a ceiling remark. . 

b. Enter wind direction as 00 for calm ^ind; column 4B 
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Figure 3. Portion of completed AWS Form 10 (objective exercise I). 
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REMARKS ANO SUfPCCMCNTAU COOED DATA 

phtn0«i»n«i wind ahlft^, piht «ntf r«4«r fMorli of b««»« tfitf loaa, r*ai«r«r •f«oo* 
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Fi^re 4. Portion 
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led AWS Form lOa (objective 248, exercise 2). 
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-J 



249 - 1. 



[' RS. hourly ob^ryation. 
1 SP. ice pctiea b(^n. 

3. t (no specif^ requirement). 

4. SP showjwjiin^ 
5^P. pelku^ied. . 

<^r^S» ceilmg increased to 500* houriy obicrvaiibri, 
7. SP; ^sling decro^ to Im than 500+. 

5. SP. ocitihg iMeaicd to jibbve i.lKXr. _ 

9. SP^ onling decreased to less than 1;000', ice pellets 
__ began. 

!0. t-(no spectfml requirement). 

I J. SP. ice pellets^ended. freezing precip^tion began. 

12. SA. hbiffly bbser^atjp^^^ 

!3. SP^freenng precipitation ended, precipitation began; 
!4. t Xno specific reqairemeht). 
15. SP, preapiutibh ended.' 
^6. SP. onling increased to above \ .GO(r. 
'2- SP. precipitation bi9lni. 

18. RS, houiy obiervation. visibility incr^jEpI to I mile. 

(hiindersionn began. 
19 SP. visibility increased to 2 miles. ^ ^ 



250- 1. 



-4, 




20. SP. yisibiljty dccnjM I !/ j miles. 

21. SP, hail be^n. visibili); decreased to less than t miie. 

22. SP, hailend^l. » 

23. RS, hourly observation, visibility increased to 3 miles 

f^j*i"tlncrcasri^i^^^^ 

25. SP. lhunderstomi ended. 

26. L (no specified requirement). 
27: SP, precipi^ioh ended. 

28. SA. hourlyolnervatibh. ' 

249 - 2. I: SA; hourly obiervatibn. 

2. SP^ precipitation began, ceiling decreased to less than 
3.000'. _ T 

3. SA. hourly observation. . ^ - : ^ 

4. SP^ihunderstorm began, ceiling decreased tb less t Mr 

L.ooo'; i 

^- SP. wiridspecd doubled, thundcrstolm increased in 
imensLty, _ _ : : 

6. RS. hourly observation, thunderstorm ended, ceiling 
incresed to greater than 3.000'; 

7. RS. hourly observation, precipitation ended. 




_ _ . wi mwf 
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" Figure 3. Completed AWS Form 12 (objective 230. exercis<?T). • 



PILOT REPORT 
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CHAPTER 5 

25 1 First, the vict iris inusi be rtscvfiii, then, if needed, artificial 
respiriuioh ma»l be started as a uickly as possible; treat for 
bj^ooicniniLtufct clothing and removing buUcy 
items; keep hiit» warm; if the person iscdnscibus givehiih 
warm coffee, t^ of cocoa, but nevtr alcohol; if oxygen is 
ayaiiible give it to him; if the person is unconscious place 
him bo his itOQMcb With face turned to one side; and call 
nwd^ jud i^^giodM 
251-2. Call tnedical aui ani^ie^iately; prdlect the victim against- 
shock and iiifecfiori If^dnot attempt to remove any clothes 
that may be itiicJc to the )^mtd area), and make him 



261 .J. 



_ .. _ \ 
261 :2. 



^m per 

times the 

5 



comfortable. 

252 - l.vit rwl ucCT jhe xhah^ 

wcittoi tillj^M M^y/ o 
252 - 2. To ma^^Mflfe^t 
252 ♦ 3. Other3 ^^^B^o^ 

252 -4: Top 



253 - i. 



253 -2, 





r echoes will be 
agingThe scope. 

correctly. 



The radar seUd^ i>vx a jhott pulse of energy which is 
intercepted and reflected *>y theUrgct^The retunied signal 
" /^P*^«L^M1«4>^^ radar scope. Thtf'time 

dunitiqn bct'w^n tl^ emitted and' retiimed si^al 
rneasures the dl^ttnce to the target: 



J60 - I . The echo at 1 00 miles would appear miicH weaker., 
* ^* J JH^ PMTPofc of range normaliM^ to ma^w echoes'of 
equal reflectivity at different ranges appear with equal 
intensity and definition: . . :^ - i 

For a 'cloud having a^iiquid water confent ort* 
cubic meter the attenuation is apprdximatelyjip 
axnouht of a moist atmosphere. *t> 
T!}^Pi^pi^^!°!?_^Jtenuatipn would be ii^roximiately 8 
^ times the cloud attenuation. 

Ndnhally riot. 

262 - 2. Cjtpund clutter echoes normally have sharper, more well 
defined edges than a cloud: \ 

262 - 3: Interference from another radar appears as a moving 

spiral patterri dri the PPI. , - 

263 . I : ( I ) r, h, i; (2) g» j; (3) b, k; X^) a, b; (5) d; (6) c, e. , ; 

264 . r. ( i) g {2f b (3) a (4) d (5) e (6) f (7) c (8) h: 

264 (I) d, e (2) c (3) b (4) a (5) f. 

264^3. (I)d(2)c{3)e(4)f($);b{6)g{7)a. _ 

265 - 1. It permiu a comparison of echo intensity ^gthe gain i 
- redaction method. '^/w 

265 - 2. U aljows ech^ of .«iuaf rcflectivitjr at _d ifferetiJ nifiges to 
• ^ appcajL^ith Mpii intensity and definition. 
263b-i - }t permits ecfSes of very high^ncctivity, v^ich ait 



The radio s^piU cmittiid by the radar triv^^^ 26^--^ - Jt permits echbes of very high^flcctivity, v^ich arc 
of Ught instead of the^jpctd of sound. The signal of thfc^ ^ vVilurrounded bS' echoes of rhbdw 
"^a^ ll^veis la _a_ directional beam rather than in- all _ ■ ^'"'''yMFL'*)^- T 



254-1: 



2^c2: 



^5 - 1. 



256 - 
256 - 2. 



"^a^ ll^veis ia a, directional beam rather than in- all 
directions as sound does. 

^I^Pulsc length iffecU the minitnum ran^^^he set^ since 
tb^^ 'trajwraM shut off by ^hs^ time the 

reflected signal rettinis: o 

b. Pnlse repetitipnfr«qufency4iffectsthemax 

^- P**^ 'M^'^f ^i'^c.^o '^Mrtf^^^ the set>rfol^_tH^ 

riext pulse istprariuttcd. Antenrta'm would altect 
the maximw^jaiigc of ihc set, but ONLY ^^,?t tmied , 
too fast for t^t signal to retqrn before the ariterifia 

_ moved: This NOT the case, 2 

Pulse length iha^J^teasured iri unit^f time it_iak« the 
\o send oii(# iS^le^presscd in'micSscconds)'Or in 

units of diitanf^lTroin^e front edge to the back edge of 

the pulse (expresa^ hi Inetcfs). - 

A shprt waveleiigth wquM ^ scattered and blocked by 
heavy precipitation and thus be attenuated more thari a 
ieng Wavelength. 

the wave lengti\ <^ the FPS-77 is 5 centiinetcrs.' 

The three bwtt vharicteristics are beam' 
Ulumiriaiion, arid beam jieight 
A cbrrection-for b^mwidth tftuitB<>sabti 



255- 4 It stores the target pattern until is deliberately enftcd: 



^Draw a red line througl} the errbnedusf^ut^atul^ter the 
' cqtfret data a^ye it i n .redi pencil. : ^ _ ■ 
Enterjjrtraate for the first observation on the page and for 
the first observation of ^h ' new day^ri the page. 
They becbme a part of the Natidrial Weather records. 




267^ i; 



267 - 2. 




determinatSns- 

prsentJSionso tIsatlKcr 
, j>y^^civjs the vo\^ 
^ pn^y|^the puls^^eri 

Slncp ISc^tfeighj-of tl 




|luininatipn 
fcho that^( 
fi^d' byjtfjii't 

am is not th^ ikme etevation^ ' 



djyv^/fSif^ja^ SQrfao&.throiighOut its maxtoiilm range, 
a ebrte^iianj^rdr bfeam height jtiust be added to cloud 
' heigiu^tiniates. 



257- 


1. 


257 - 


2. 


258 - 


i. 


25»- 


2. 


259 - 


1. 


259: 


2. 


259- 


2. 



a: Range resoliitioh; 

resdlutid^ 

al rid b. yes; c. 



b. bearing resolution; c. elevation 



Superrefractton (possible ducting) would be most Ukely to 
occur. 

?Mbr^'^9^l9n „ '^^^ these conditions if 

precipitation is not occurring. 

Drdplet size arid yi/av«leflglh_of thi^^rada 
Droplet size and liivelenth of the ralS^r, 
1.^,000,^. 



ourly observation as nea^ 35 minutes after the 
issibie: 

^^^P^i^Mnterest are first otMeryed and then 
^ tmnutes after each hour as long arthe echoes 
^ ii cnteria. 

y 267 - 3: Any 6 of the J 3 n^uirejnents listed in table 5-1.- 
267 - 4. Any Xdf the 7jcj^scd as severe In table 5-1. . y 

"268 ^^1.^ CEttS: ^ - 

LN6., , • ; - 

AREA .5. ^ " ' - 

— ... . # 

ThUnderstdrms, TRW, 
' Steady rain, R. , 

Very strong-(-H-). 

Extrcipe (XX). * , 

Very ^strong (+,+). ■ \' 

^ Moderate (no entry).- ; v 

trorig et)^ ' * > . i 

\ — . ' V 

increasing ("H.' . " ^ . 

Dfer^ipg (3 . 
No cnange (|^ 
Decreasing (j^'" 
Increasingfi(-fj! 
New echo (NE\ 

5/30-135/55: ' 
320/23, 

340/35 15/30 270f.l2i28b/3Z 



271 
271 
271 
2fl - 
271 . 

271 - 

'272 - 

272 - 
'272 - 




273 - I. 
273.-2. 

274- 1. 

274 : 2. 



i2W 



An area with approximSfety a 10 mile diameter, DIO: 

2215. / 
3216. 



207 



SIP 



275 - I. 
275 -i 



835 LN 4^345/ 50 295/^3 200/53 25W L2745 

310 330/45. ^ . - 

2235 AREA._I0RyNC l(»/:53_ 115/57 1^5/57 185/59 
207/57 230/25 100/28 OOOa 10150: 

276 - i: A; b A; c. M; d. O c. A; f. O; gi M; H. A; L Q; j. M. 

2t7-l. Loi ihih 0.3 incH. _ c^* 
277 -i No. MOST TOPS BLO 250 shouid indiciie mostly 

277 - 3. More th^ii 1.5 iacho: 

278 - i: Tbe cdn^our lino are drmwn to indioftte intensity of 1 , 3, 

_ :' *na5: \ • - _ _ . . ^ . . . m.:^ 

278 - 2. The mbvenient for an aiea is itidi^ed by a windihaft for: 
<lkcction ^nd buj»_ (or sj^d . The cell movctncnt is 
^ ' 1 indicated by an arrow for direction and nura bnr fo^^ 
278 -3:. -Th* contimetion tM is used for sutionary echoes to 
' _ ii^iciUe Uitle ihoveirwriL^ _ ^ - 
278 - 4. iTw coHirfciion SLD JsolkJ) i* plotted on the ahart to 
' ♦ 'indicate fines; with coverage of grc^itcr than 8 tenths. 

279* i. a. mmToinadb. ^ ^ > ^ 

. ^b. Tornado. : ^ 

£ Severe thonderstomy and large hail. 
,d. Toriiadb and large bail: ^ ' 

e. Hail^I/2Jnch or more in diaiheter. 

f. Tornadoes with large bail 



284 - 1. The five reasons for taking radar photographs are: 



280- 



a. Severe thundcrstorira and hail. * • : : _ 

b. Severe thundcritbrmi with Yol'^ at the surface tornado 
if associated with hook, Tihger, br prbtrusibn Oh the 
PPI. : _ 

c: Spike— indicates hail shafts associated with intense 
thiihderslbrtns: \ . 

d. Severe thuiiderstbrnis^ tbtnado, hail. 

e. {Sanw aiLb abw __ _ _ _ _ 

f. Severe, thunderstorms with Urge -J»ij a^ 
tornado (this criteria ts not as good as is penetration of 
the trbpbpause). , 



281 - \ . 



282 - 1 



283- I. 



a. This a tbe echo often associated with severe weather. 

b. Tbrnad^, severe thuhd^tbfm, hail and high winds: 

c. Potential J_pniadbc»_ br severe ihuhdc«tt>rms 
depend iig on cchi[^'J_oi»^ ^ 

d: TormdoSr severe: thunderstorms^ and hail, if echoes 

are strong Or v<Ty strong.^ 
e. , Severe thundersibrrns, tbrnidbes, and ha}t iufc 

. indicated at point of nrtersectibn. 

f: Potential tornado,' severe, thunderstorrn, and hail 

^ depending on echo intensity, 
g. Tbrhadbcs, severe thuhdersibnns, and hail: 

a: Thunderstorm. ^ 

b. Tbriiadb. ^ . 

c. Mail,__ 

d. Tornado. 



the 



other severe weather 



Huniooia may have all 
anbdatol with it: - ' ^ 

283 - 2. The appearance gf the outer band, often in the lialure of a 
i squall line some :2iW_miJ« j^^ center ofj*Mt ira^fif^p^- , 

283 - 3:. Spiral bandaiare the precipiution bands which spiral oiit 

froin the wmll cloud of a hurricase. ' 
283 - 4. Tlw center (an belbcaied cither by the app«uice of an 

echo^free eye or Sy usag a spiral bver lay. 
283 - 5. The greater echo heigKn in a hurricifje are found in the 

pi^sfriSDie squaH line % ^be wall doud. 
283 -6. Tlie violent wind squalls are assoczati^ -with the echoes of 
the spiral band or thi echoes forming the .wall cioiid: 



( I j Tb dcvclbp a scope phbtb reference file. 

(2) To record radar echo patterns lAand^boiy the 
of an aircraft mishap, ground damage to'aircraft, or 
dainsp to insiallattons: 

(3) Fbr iiM in dnpbys ahd^ bnefih^. ^ 
(4^ To TOord ^ihcr patterns bf-clihiatblbgical br 

research value. : * 

(5) To tniin new radar roeteorologtsts or' broaden the 
knowledge of those alrai^y tfain^. 

Moufit the cainn'a so it. Is aiign«i with the PPI scbpe^nd 
immobile aiid hold the shutter of the camera, open whiie 
the amcnna mak» two complete r^olQtioni^ " ' . 
Mount tlw camera so it is alifpwd with the RHI Kbpe a^^ 
IminobikLand hbrcLthc shuitCT of the camera open while 
the antenna makes two compietc vetlical jhvccps jn 
automatic elevation: . . . . : * ' 

Mbunt^thecaihmsb it is aligned with the A/R scope arid 
ontnobile jin4 Hp]^^ the cainera open for 

approxin^tely five seconds. ] * 

Stateihents a ai^ d are fiilse. - 

2. Angels appear op the PPI scop^as incoherent echoes, 
b. Thin lin« cchoa arc frcqu^My obicryed in adv^^ 
sqtiaH lines ot a thunderstCHin complex. 

CHAPTER 6 ^ 

287 - 1. Stateiriehts' a, b,,e. h. 1. and ri repr€l^t photbgraphic 
sensors.' _____ 
Slatet^ts c, d, f, g, jaodj^ repiesCT^ iR^«CBors. 
Sutem^nts i, k^and^m represent both sensorss. * 

I, l^2, f;3, g;4, ce; 5,a,h, i;6, d, i. • • 



285- i. 



285 r 2. 



285 - 3. < 



286- 



288 - 1 
289- 1 



1,4; 2, h; 3, b;4,d;5,g;^,c;7,f;8,^9,j; 10, 1; 1 1, m; 12, k; 
13,1. . 

chapter; 



290 - I. 

291 - I. 



292 - r.. 

292-1 
292 - 3. 
292-4: 



I, b, c, d; 2, i; 3, a; 4, g, m 5, c; 6, f: 

Statements c, d, and e are false: ' < 
c The semoT Should ^ hiihg frbm a support, away from 
^lion rep rc se nutive heat and mbisture sburces such as 

' _ your bod^. : : : i^i : j* _• 

d; The wind vsnestembly will lock into the generator 
hoiising ohfy'd the flat side is on the right side when yoa 

c; "Bvs ptc<H|HUtidaja^ spike be forced into the 

ground, not driven. in* in a_ycrtica] .position to insure 
that die measisemenc is representative. 

DEW^ \ 

HighCT tJian jhc_wjiije_d^^ _ 

•Check that the cable connections ^arecleiui and tight._ 
Set- the selector switch to AIR, rotate the bEWP01^a* 
TEMP dohtxdl until the hull meter collets, continue to 
adjuat the ooiitn>]( untjl^th^^ meter remains cratered for^ 
i20 to 30 seconds; ihen rotater the coniroJ_5®_ W the 
^eta* should deflect two or moredivisioris to the right. Tb 
checlc the dewpbini circuit tdrn the sel^^r switch to the 
\ SAL_P<»LUpn ^K|L«ijiist the BAL conirbl until the wind 
meterneedle reacl»» th white dot; then turn the selectbr 
. switch to DEW and adjust the DEWPOINT TEMP 
cbhtrbl until the null meter remains centered fbr 20 to 30 
secbndj|. The indicated temperature 



208 



292 - 5: 



293 - I. 
293 - 2. 



rS^Po*nO should be lower tharV the iemperaiure ob- 
tained with the scJcctpV set at AlR. 

To test thCAviad detector, turn the selector to OFF and 
the sp^d switch to the 0-10 position. Hold the detector 
generator housing in one hand Snd spin the propeller in a 
clock wi $c di rcction. J*hc mete r s ho u Id de q^ci u pscale . 
Repeat this procedure with the speed switch in the 0-50 
posidon: ' 

To cheque the direction circuits set the selector switch to 
the 180^. position ahd the speed switch to the O-IO 
position and align the 90^ index o>^cr the niark on 
the generator hoOsing; the wind, meter should indicate 
90" on the IWcr dirtciion scale! Change the tpced switch 
to O^Sff position; this should have na effect on the 
rcading._ Rcf^cat this prp<»du^rc by ali^^^ 
27b'',*and 360" indexes oyer the index mark on the 
gcncraiof housing: Repeat this procedure with the 
selector switch in the 0^ position and read the direction' 
irpm t he upper scale Jjn t he^ind me iei\ I f any d irecti b ri 
is more than 5" off notify maintenance. 

a. 0.10 inch. b. 1.04 inches, c. 0.79 inch, 
a. 5 inches b. 3 inches. 



294 - I: Place the selector switch in the OFF position and the 
speed switch in the 0-50 position: Read the.specd i";-om 
the wind meter, lettirigeach minor division equal I knot. 
. I f t he sj>e_c d isjess t ha n 1 0 k n ots . set the s peed 5w* ."t^ [n 
The 0-10 position and read the scale letting eacir muiur 



division ^qual 0:2 knot: Re^d and record (b the nearest 
knot of average sjseed. 

294 - 2. Set the selector switch to the 0° position and read t^^ 

directiorf from the upper-direction scale to the nearest 

10". " i ■ 

^ . . ■ 

295 - I AjR... . : ^ 

295 - 2, The BAL control standardizes the dewp_oint_ sensor.. 
295 - 3: When the (cmpcraiurc measured for the dewpoint is . 

0" C or below; _ . 

295 - 4. fhc.'Sensqi^takcs aL'oJlS.ym^ J9.5tabilizc^^^^^ 

point is very low or the sensor ha5>bccn brought out of a 
heated area into a Vet^ cold location. 
295 - 5. a. Set the selector switch to BAL. 

b. Adjust the BAL cohtrbruntij the wind jneter needle 

lines _u p wit h _t he whjtc d or i _ _ . _ _ - 

c: Set the selector swiich to the DEW position, 
d. Adjust the D^WPOINTTEMPcbnifol unit until the. 
null meter hccidle centers. 
- e. Whcn^thc null meter remaini centercd for 20 to 30 
seconds record the reading from the di^l of the DE W- 
POINT TEMP control. 
295 - 6. 20 to 30 seconds. 



296 - I: a. 30:18^, b: 26:725. c: 21:960. d:^ 19,^45: 
296 - 2. a. 20.520. b. 26.750. c. 29.930, d. 30,325. 
296 - 3. ac 19.965. b. 23.750. c. 27.030. d. 29.030. 
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SURFACE OBSERVATIONS, RADAR, AND SATELLITE 



Carefully read the f 61 lowing: 

BOra : _ * 

1 . Check the "course," "volume," and "form" numbers from the answer 
sheet address tab against the "VRE answer sheet identification 
number" in th*e righthahd column of the shipping list, If_ numbers do 
hot ratch, return 'the answer sheet and the shipping list to ECI 
Imnediately with a note of Explanation • - * 

2. Note that item numbers bh answer sheet are sequential in each 
column. _ _ _ __ 

3. Use a medium sharp #2 black lead pencil for mrking answer sheet. 

U. Write the correct answer in thft margin at the left of the it^em. 
(When you review for the courses examihatiph* you can cover your 
answers with a strip of paper and then check your review, answers 
against your original choices.) After you are sure of your answers, 
transfer them to the answer sheet. If you have to change an answer- 
on the answer sheet^^ be sure that the erasure is complete. Use a 
cleaneraser. _ ' But tr^ to avoid any erasure on the answer sheet if 
at all possible. ,v ' - 

5. Take acjbibh to return entire answer sheet to ECI. 

6. Keep Volume Review Exercise booklet for review and referefic^. 

7. If mandator ily enrolled studenti .process - question3,^^b 

through ybur. unit trainer or OJT supervisor^ If volMta^iiy 
enrol ledf studeht\ send questions or ccrament^ to ECI on ?CI Fon^17. 

gOH'Ts: ^ ;_ w 
T. Don't use . answer sheets other ^ than one furnished speci'fically for 
each review exercise. . _ ^ 

2. Don't mark on the answer sheet eiccept to fill_ih marking blocks.) 
Dbuble mrks or excessive markings which overflow marking'' blocks 
will register as errors.' _ ^ * / _ 

3. Don't fold ^ Spindle, staple^ tape^ br mutilatethe answg^ sheet. 

4. Don't use_ihk_br ah^ marking bt her than a #2 blackhead pencil. 
NOTE ; HUHBEBED LEARNING OBJECTIVE ISFERENCBS ARE USED ON THE VOLUME^ 

REVIEW EXERCISE^: In pareftthesis after each item number bh the ^ 
VRE is the L^arhihfe Objective Number where the' ahswer_to that 
itan can be lo<sate3?,^ ^ When answering the items bh the VRE* refer 
to the Learning QbjeGtivefl indicated by these Number 3 * _ The VRE 
r«sults'\wlll De sent l^cyou oh a pbstcard vrtilch will list the 
actoal-^ VRE itema_^rQ^ Go to the VRE booklet ^d Ibcate 

.tne Learning obiectlve Numbers for the items missed. " Go to the 
text, and carefuiiy review the areas covered by these references. , 
Review the entire VRE again before you' take the closed-book 
Course Examination. 
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MULTIPLE CHOICE 



(200) How can stratdcumulus be distinguished from altocumulus? 

a; Size of elements, c. Appearance, 

b. Color of elements. d. Movement, 

(200) Which of the following clouds often occurs below layers 
of altostratus and nimbdstratus during bad weather? 

a. Stratocumulus - L4. c. Stratus - L6. 

b. Stratdcuinulus - L5. d. Stratus - L7. 

(201) A corona is often present at nij|{ht with which of the following 
clouds? 

a. Stratocumulus. c, Altostratus. 

b. Altocumulus. d. Cif rbcuiHulus. • 

(201) The sun appears as though seen through ground glass when 
which of the fbl lowing clouds is present? 

a. Stratus - L6; c; Altostratus - Ml* 

b; Stratus - t7. d. ^Altostratus - MS.- 

that form from the spreading out of cumulus' 

or cumulonind)us are 

\ 

a. altocumulus - M3. c. altocumulus - ^ 

t _ — _ _ — ._ — __ I 

b. altocumulus - M4; d. altocumulus - M9. 

(202) The cirrus clouds that are often in the form of an anvil 
are • ' 

a. HI. c. H3. 

b. H2. \^ d. H4. 

(202) Which of the following high clouds is associated with a 
mmkereX sky? 

a. Cirrocumulus - H9. * c; Cirrbstratus - H6. 

b. Cirrostratus - H7. d. Cirrus - H4.' 

(203) What is the classification of the orographic cloud that is _ 
found on the leeward side of a mountain and has vertical development? 

a. Stratocumulus - L5. c. Cumulonimbus - LB. 

b. Altocumulus - MB. d. Cumulus - L2. 
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9. (204): Refer; to table 1-1 in. th<f text. What is' the cloud code 
group for;- the following sky con dtt^ 

Stratocumulus not from cUmulus and cumulus at different heights, 
altbcumulus of a chaotic sky, and cirrocumulus. 



a. 1467. . c. 18.89. ^^"^ 

b. 1587. ^ . ' ' d. T899. ^ 

— — - - . - _ _ _ -^r t^ -" - , - - - -- - . - - 

10. (205) Refer to tables 1-2 and 1-4 in the text, ffrom the following^ 
informatioh_determlne the cloud layers and ret)ortable heights. 
J/10 CU 1500S 2/10 AC 9*500' and 2/10 CI 20,500' 



a. 15 SCT 90 SCT 205 BKN. 

b. . 15 SCT 95 BKN 200 BKH.' 

c. 15 SCT 95 SCT ^00 BKN. 
d; 15 SCT 90 BKN 210 BKN. 



11. (205) ' Refir to table J-4 ih the text- What are the layers and 
reportable; heights for the* foi lowing observed Jky condition? 
Surface.based fogShides 2A10 of the sky, 4/10 ST_(2/10_opaque) 
at 2,000 feet, and, 4/10 AC- (all transparent at 10,500* feet 



a. 20 3CT 105 BKNJ , 12. -X 20_BKN' 100 -BKN. 

b. -X 20 SCT 105 BKN. / ^ d. -X20 BKN 100 ^VC. 



12. (20B)' When using the RBC to determine the height of X single 
broken or overcast layer of" clouds use jihe point 

a. ' of maximum 4 ef location. 

b. where the t>eai| trace begins to widen. 

d-. where the' beai trac6 is twice it*k normal width. 

d^ . where the beam trace begins to narrow. ' / ^ 

13. (207) How should you classify a ceiling height taken by a pilot? 

a. M. C.X., , J 

b. - E. d. A. , ' ^ 

• > • - - * .. - 

14. (208) Encoder the following sky oonditibh- to include a cloud code 

grpup'._ . ■ _ ; 

4/10 3C (not f'ran CU) at ah estimated height of 1600 ft* 1/10> ^ 
AC (froS CU) at ati estimated height of 12,000 ft. 

a. 16 SCT E120 SCT; 1440. 

b. 15 SCT E120 SCT; 1560. 

c. 16 SCT 120 SCT; 1440. 
' d. 16 SCT 120 set; 1560. 

■ ' r 



25r5t)-02-21 



15. (2<)8) Encode the' foiiowing skyi^^cohdltlon to Include Significant 
refcsarks and a cloud code grbiip. * _ . 
2/lb eu of moderate vertical develbpmeht located east of the field 
at ah estimated 1900 feetT 4/m with an anvil top west of .the 
field moving east at an estimated 2500 feet; 

a. 19 SCT 25 Biai; CB W M3VG E; ^1300. ' 

b. 19 SCT E25 BKN; CB'^W MOVG E; 1900. _ _ 

c. 19 SCT E25 BKN; CB W MOVG E; TCU E; 1900. . ' \ 

.d. 19 SCT 25 BKN;-,^ W MOVG B; TCU E; 1300. . ' 

16. (209) What ia^ the normal baseline for the rotating beam ceilometer 

' ' (RfiC)? ^ . 

a; 300 feet. . 600 feet. ; 

^ ' b; 400 feet; d. LOOO feet. ^ 

17. ' (210) What caution must be kept in ftlnd when reading the. indicator 

on the CRT of tj?e RBC? - 

_ • . ^ _ _ ■ . . _ . _ 

a. With 400' baseline, height Indications above 60° must be carefully 

observed^ - ^ 

b; Wi«i jqo» bas'eline, height - Indications above 76° must be carefully 

observed. ' _ • 

' c; The masured height changes rapidly as the elevation angle 

approaches 45°. 

^ c. The measured height changes rapidly as the elevation angle 

approaches 90°. • 

3 . . _ ' ___ _. 

18. (211) How nany^ readings* should be obtained from the clinofceter : 
to use the height as a measured celling? 

^ __ . 

a. One. - ^ * .c. Vtir^e. 

b. Two. ^ V A d. Fo^r. ^ 

19. (212) How do you ante'r partially pbscured conditions in Metar 
code? ,( 

it. r: ' / . . c. //. / 

> ^b^. -X. . . d. ///.\ 

/ ... . .. . ; . . . 

20. (213) When selecting visibility markers for nighttime, you should 
use ^' , ^- If 

- • _ - • \ , 

a. .uhfocuse'd light ^ 
bi dar]f qoIo red objects. 

c. lirf&t colbred^^ jects. 
d- fbSiSed airwajAs beacons. 

93 » 
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21. (214) What entries would yod make in cois 4 and 13 olMwS 
Fo^in 10 for visibility varying from. 5/8 to 11/2 to 3/4 to 1 

a- 7/8V; VSBY 5/8V 1 1/2. 

b. - U VSBX 5/8V 11/2. , 

c. IV; VSBY 5/8V 1. ^ 

d. . IV; VSBY 5/8V 11/2. ^ , ; , 



22. 



23. 



'(214) What entries should be made in cols 4 and 13 of Form 10 
if the visibility is: NE 4, SE 3, SW 2 1/2,. NW 2?' - 



a. 3; VSBY SW 2 1/2. 

b. 3; VSBY SW 2 1/2 NW 2 



<f. 4; VSBY SW 1 l/2'NW 2. 



, d. 4; VSBY SE 3 SW 2 1/2 NW 2. 
(215) The transmissometei^ is required to be in operation 



a-, continuously. _ _ _ 

b. when visibility is three miles or less or expected within 

three miles. ' 

.c. ;when visibility" is two miles or less or expected within three 

miles. • 

d. when visibility is three miles or less or expected within 

two miles. ^ 

24. (216) When is •the FM^-I computer required to be in operation? 

a. Continuously. _ s - 

b. Wl^n visibility is three miles or less or expected^within 
three hours. v _ ^ ^_ * 

c. When visibiJ.ity is two miles or less or expected within three 
hours. 

d. When visibility is three miles or less or expected within 
two hours. t 

.__ . ... . . . . .... ; 1. . 

:25. (216) What condition could render the current RVR comfrtiter readout 
value invalid? J 

a. Change in yisibility- ^ ~ 

b. Change in light, setting. / 
^ c. Change in obscuring phenbmena. 

d . Time change . • 

4 

26. (217) If thi runway visual range for runway iBR is 1^000 feet, ' 
how isyihis transmitted locally and longiine, respectively? 



a. ' RVR10; RlSVRiO. 

b. R18VR10; RViyO. 



c. RVRld; RVRIO. 

d. R18VR10;« RIBVRIO, 



' 5 
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(218) How is the runway visual. range enter oh AWS Form 10a 
in columns 4e and 4D, respectively^ if the runway visual range 
for runway 36 is 3,600 feet (110(3 meters)? 

a. B36VB36; BIltDO. c. R35VR36; R3500. 

b. R36VR11; R36OO. d. R36VR35; RVR36. 

(219) To be classiTied as a tornado the whirling vor,t ex must 

a., ranaih aloft ovet* water . * 
ba remain aloft over land. 

c; touch the ground . ^ 
d.. touch the water/ 

(2201 What are the requirements for entering thunderstorms on 
AWS Form 107 > - 

a. Thunder taust have been heard in the^^past 15 minutes. 

b. Thunder must be heard at time of biSeryatibh. 

c. Lightning oi all types must be occurring. 

d. Hati must be occurring at time of observation. 

(220) Oh AWS Form 10, what is the column 13 entry for a thunderstorm 
that began ai; 1045* ah observation was taken but not transmittedj 

the thun^rstbrm is west of the station moving east? - ■ 

.. .. - . - tt 

a. T W MDVG E._ j2. No entry. ^ 

b. T B45 Move El ' d. T B45 W MOVG E. 

(221) The three main forms of precipitation are 

a. liquid, freezing, and gaseous. ^ 

b. liquid, fre&ihg, ah^^solid. ' " , 

c. liquid, solM, and round. ' , 

d. solid, freezing, an<^ irre^gular. 

(221) How do you distiri^uish bibtween rain and drizzle? 

a. Accumulation, 

b. Size and spacing of drops » ^ 

c. Rain tends to "float" in the 'atmosphere. 

d. Drizzle usually falls from cumulus type clouds. 

(222) . Precipitation is classified as intermittent if it 

a. stops' and starts at least once within the past hour^ 

b. stops and starts at least twice within the P^t hour, 

c. stops and starts at least within the past \5 minutes. 

d. - is occurring at -the station but hot at the time of observation. 
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35, 



37. 



38. 



3U; (223) What isrocedures are required wlferi measuring liquid precipitation? 



a. 
b. 

c. 
d. 



Insert stick, read to nearest .01. inch, and record, 

insert stick, read to. nearest .1 inch* and record: i 

Insert stick, read t^ nearest .01 inch, record, and empty gage, 

insert stick, read tt> nearest .1 inch* record, arid empty gage. 



(P.24) The five hydrometers classified as obstrwstiqns to vision 
are 



a. 
b. 
c. 
d. 



fog, ^ound fog, blowing. snow, ice fog* and rain. , 
fog, ground fog, ice fog, blowing snow arid sribw. 
blowing snow, blowing spray, fog, ice fog* and driszle. 
fog,' ground fog, blowing snow, fog, and blowing spray. 



36. (224) What are the five lithometeors cslasstfied as obstructions 
to vision? 



e. 
d, 



Dust, blowing dust, blowing sarid* haze* arid smoke. 
D^st, blowing dust* blowing spray* haze* arid smoke 
Blowing dost, Slowihg^^nd* dust, haze^ and fog. , 
Blowing sand, dust, haze, smoke, arid bldwirig snow. 



(225) indicate the appropriate eritriesfen ASW Form 10, for columns 
4i 5, and 13, respectively, for Jthe . fd^Iowirig information. 
Dust is being picked up by strong surface winds, prevailing visibility 
is 6 miles, tower visibility -is U miles. - 



a; 5; Btyy no entry, 
b. 6; BD; TWR VSBY 4. 



c. 6; b; no entry. 

d. 6; D; TWR VSBY'4, 





(2261 Indicate 'the appropriate entries on AWS Form 10^ for^columns 
4A, 4B, 4C, 4D, .5A, and 5B* -.respeptively , for the following information, 
Prevaiiing visibility is 4 siatu«« miles, runway 03 visual range 
is 6000 feet (1830 me ters) , ifSy^ght rairishdwers are occurring. 

4; 5000:' R03VR60; RlS^O^l^ilfe-; 80RASH. ^ 

4; 8000; R03VR60; rid ent^i^rjlw-; 80RASH.., 

4; 6000^ J03VR60; nd eritiviipORAai; RW-. 

4, 60'; RVR60; RP1830; RASH- SQUASH. 

^26)^ Indicate the apprdpriate entries on AWS Form iSa for columns 
4A., 4B* 4C, 4D* 5A* 5B* arid 13, " respectively, for the following 

informatidri. _ _ :_ _ _ 

Prevailing- visibility is 1/4 *^tatute mile with visibility 1/2 
to the NE, runway 35 visual rafige is 1000 feet, (300 meters), fog 
is ccmpletell' obsciiring the sky with rid chan^ in ^he last hour. 

^ _ 2 _ _ _J' ^ 

a. ^H; 01100; R35VR10-; R03Qg-; Fi n5FG; VSBY NE 1/2. 

b. 1/4; 0300; R36VR03-; RMIOOO-I F; UtfFG; rid eritry. • • 

c. 1/4; 0400; R35VR10-; R0300; FG; 45FG; VIS NE 1/2. 

d. 1/4; 0300; R36V|10-; RP0300; FG; 45FG; no entry.''' . ^ 

/ ' ■ "* ' U' - - ' 

*' • ( ; M 25150-02-21 



296 



1 

U0. (227) Which of the fbllbWihg_ pressure concepts is the reference 
level for all pressure values? 

a. Merejurial barometer reading. 

b. Sea- level pressure. ^ 

c. Station pressure. 

d. Altimeter setting. 

m, (227^-Wherrtaking a 5-^^ pressure observation, which of the 
following inatruient 3 3^ be used if all pressure instruments 
are Available and properly calibrated? . ^ 

a. Mercurial barometer. c. Micrbbardgraph. 

b. Aneroid baroaeter. d. Altimeter 'setting indicator. 

: _ • 

J\2. The pressure instrument that is equipped with dashpots to compensate 
for the effects of vibration is the y 

a. altimeter setting Indicator. , 

b. aneroid barometer. ' 

c. mercurial barometer. 

d. micrbbarbgraph. : . 

143. (228) Which of the following pressure instruments has a correction 
applied to compensate for defects in manufacturing*? 

a. Mercurial barometer. ^ ^ * 

b. Altimeter setting indicator. ' * . 

c. Aneroid barometer. _ ^ 

d. Micrbbarbgraph. ^ * ^ I 

44. (229). Generally, the mercurial barometer ^ts^ead to the nearest 

a. .005 inch. 1 c. .1 millibar. . , 

b. .001 inch. d. .05 millibar.^ 

45. (230) The aneroi^ barometer is read to the nearest 



a^ .001 inch or .01 millibar. 

b. .002 inch or .02 millibar. ' i ^ 

c. .005 inch or .1 millibar. * ^ 

d. ^ ;010 inch or .2^ millibar. 

46.4. (231) tiaed as the prinary pressure instrument the microbarograph 

must be set to zero correction when the e'rror exceeds 

- * . ■ 

a. .020 inch- c. •0'*0 isich. 

b. .030 inch. • * A' '050 inch. 
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47. (232) How often is a correction computed for the microbarograph j^' 
whan it ia the primtry pressure instrument? ' * 

a. Every 3 hours. . 

b. Every_6 hours • \^ ■ 
o. dnoe per^day^ ^ - / - 
d. At every aneroid barometer comparison. \ 

•iS. (233^- How many conae'cative compartaoha are required before the 

aneroid Ijarometer is determined reiliable? ^ • 

■ ■ ■ . : ' ' \ 

a. 5. ■ * c. 15. 

' b. 10; ' ^ . d. 20. 

49. (233) After the aneroid barometer is determined reliable, how 
often should barometer q^otoparisons be made? ^ 

. \ - - — - .-^ y ' 

a. Hourly. ^ c. ^eekly. , " 

b. Daily. d. 'Mpnfehiy. - ^ 

50. (^34) V WhaM: is the correct entry in colu^ 65 of AWS Form- 10 if: 
the observed barometer^ is 29-963, the sum of correct iqhs is -.137 i 
and the barograph is 29.820? \ ^ a 

a. -.005. c. +.005. : 

b, ^ -.006. d. +.006. 

' 51 . (235) Using table 3-1 and ^2 TT<m the text, what is the sea-level 
pressure if the station pressut^e is 28.040 inches^ the 12-hbur mean 
t«hperatufe is 45° F. and the station elevation is 560 meters? 



a* 956.2 millibars. * c; 1015.^- millibars, 

b. 1015.6 tiiillibars. , d. .1614.2 millibars. . ^ ; 

52. (236) Using t^ble 3-3 from the text^ what is the altimeter 

setting if the station pressure is 28.980 and th(S^ station elevation 
is 515 feet? k I 

- a. 28.44. 5.;, 29.35. ^ 

b. 28.98. d. 29.53. • ^ ^ 

.53. (236) Using table 3-4,^om bfee te?ct^ what is the altimeter setting 
if the station pressure is 29.760 and the station elevation Is 
' 750 feet? 



a. 29.76. c^ 30.65. 

b. 30.56. , d. 30.86. 
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5^. {i37)^ Using tables 3-5 and 3-6 from the_text, what ;i5 the app 

group if the trace characteristic indicated that the pressure ^ 
fell then ihcf eased. The pressure 3 hours ago was 29.000, and 
is now 29.045? 



a. ai5. 3^5; 

b. 515. ^. 5U5. 

55. i238) The temjperature r$uige on the TMQ-II is / 



r 



V 



a, -50 to 90^ F. c. -80 to 4-130^ F. 

b. -50 to 90^ c. d. -8b tp 130^ e. 

56. , 1238) _What is entered in columns 7 and 8, respectively,^ of AWS 

Form 10 if the readings on the TMQ-11 are: temp -20, dewpoint , 
-19 and ice fog is present? 

a. -20; -19. ' c.. -20; //. 

b. -20; M. i d. -20: -20.^ 

57. (239)_ if the dry-bulb tempeirature is 37^ F. or below, the 'water 
us3d to moisten the wet bulb should be 



a. precooied. q. ' feept at room temperature. 

b. heated.' ' cl. kept at outside temperature. 



58. (2U0) The sling psy chrome ter should be ventilated 



1 



a. for 15 seconds. ^ _ ^ 

b. until the wet-bulb temperature starts to increase. 

c. until the wet-bulb tOTpera*ure_ shows no further d^^crqase. 
d*. until two successive wet-tfulb readings are within -p 

59. {?M^) When using the psychrometric calculator to compute the 

dewpoint, if the weii-bulb temperature is below 32 F., and the ^ 
wick is frozen, you • . ' ' ^. . ' « . 

a. use the high g^ng^ sldg and set the 0^ index to the DP scale. 

b. use the HgH rang'e^alge and set the 0?^iridex to' the_Tri scale. 

c. ^ use the tSHTpaage^^tde . and ^e.t'the. 0^ index to the DP scale. 

d. ' use the Tow cinge s^ and s^t Bh^/O^ index to the Tri scale. 



^ 
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54. Using tables 3-5 and 3-6 from the text, what ;is the app 
group if the trace characteristic indicated that the pressure J 
fell then ihcf eased. The pressure 3 hours ago was 29.000, and 

is now 29.045? 

a. ai5. 345. 

b. 515. ^. 545. 

' — , ------ - - ■ - - :-- 

55. j(238) The temjperature r$inge on the TMQ-1 1 is ^ ' 

a. -50 to 90^ F. c. -80 to 4-130^5 F. 

b. -50 to 90^ C. d. -80 tp 130^ C. 

56. , 1238) _What is entered in columns 7 and 8, respectively,^ of AWS 

Form 10 if the readings on the TMQ-1 1 are: temp -20, dewpoint . 
-19 and ice fog is present? 

a. -20; -19. ' c.. -20; //. 

b. -20; M. ^ d. -20: -20. 

57. (239)_ if the dry-bulb teipe'rature is 37^ F. or below, the 'water 
us3d to moisten the wet bulb should be 

a. * precooied. ' feept at room temperature. 

b. heated.* ' cl. kept at outside temperature. 



58. (240) The sling psy chrome ter should be ventilated 



1 



\ ■ 



a. for 15 seconds. ^ _ ^ _ 

b. until the wet-bulb temperature starts to increase. 

c. until the wet-bulb tempera*ure_ shows no further d^^cr^ase. 
d'. until two successive wet-tfulb readings are within -p F. 

59.' C24lj When using the psychrometric calculator to compute the 

dewpoint, if the -wel^-bulb temperature' is below 32^ F. , and the ^ 
wick is frozen, you ' ' ^. . ' « 

a. use the high raag^ sldg and set the 0^ index to the DP scale. 

b. use the HgH rang'e^slge and set the 0?^iridex to' the_Tri scale, 

c. ^ use the tSHTp^age^^tde . and ^e.t'the 0^ index to the DP scale. 

d. ' use the Tow einge s^ and s^t Bh$;0^ index to the Tri scale. 
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50; (2425 Use the following valueA^ solve for .the dewpdint by using 
interpolatibh. 







71 


60 


71.4 




72 


62 



60. Mi c. 61.2. 

b. 60.8. ' d. 61 .6. 

61 i (243) ft itime adjustment is'required when the wind recorder chart 
is in error more than 

a. 5 minutes; • c. 15 minutes. 

» 10 minutes; ^ d. 20 minutes. 

62. (244) Using table 3-8 in the text^ what should be recorded for 
the wind speed if the wind is felt oh the face arid the leaves 
rustle? - 

I _ • _ij z ^ z * ; 

a. 1 to i knots. c. 7-'trd I0;khots; ^ 

b. 4 to 6 knots. d. 11 to 16 kn8ts; 

63. (245) What variance in wind speed is required to record a 
' gust? _ ' 

a^. 5 »kiiots more than the average wind speed, 

b; 10 knots more than the average wind speed., 

c; 5 knots between peaks and lulls, 

d; lS knots between peaks and lulls. 



,64. (246) l^peak windzof 36 knots from 280° at 1146 GMJ^ is recorded 
in coiu^ 13 of AWS Form 10 as 

a. PrWND 2836/46. c. fEAK WND 2836/1 1 46 . 

,b. PK WND 3628/46. , d. PEAK WND 3628p 

65; (247j All elements of ah hourly weather observation should be 
observed within what length of time prior to disseminating the 
report? / 



a; 5 minutes.) \^ c. 1$ minutes, 

bi 10 minutea^; ' d. 20 minutes. 
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66. (248) jingle ei^ent special bbservatldhs may be taken for which 
of the following conditions? 

; _ 

' . a. Winds, tornadic activity, or ranway conditions, 

b. yisibility^tornadic activity^ or runvraty conditions, 
RVR, tojrnadic activity, or runway conditions. ^ 
RVR, thunderstorm activity, or runway conditions. 

67,. <249) What type of observation should be taken immediately after 

hbtif ication of an aircraft mishap? 

- > 

a.^ Record. c. Record special, 

b; Special; d. Local. 

68; \250) In the Pi^P format what are th^ four standard contractions 
for turbulence intensities? 

a. praM, SVR, FQTs and LGT. 

b. EXTRMj SVC, OCML^ and LGT. 

c. LOT, Vm^ SVR, gnd EXTOM. 

d. LGT; INT, SVR, and EXTHM. 

69, (250) Which of the following elements reported in a PIREP requires 
that the PIFBEP be transmitted as a^ weather warning b\illetin? 

a. Severe or extreme turbulence. - . 

^b. Squaii lines^ _ 

c. Winds overMSO knots at 30-^00?)^ feet. 

d; Thunderstorms. > / . 

70. (252) if the magnetron starts arcing while you are operating the 
FPS-77, the first step to take is 

a. lower the magnetron^^ current. ; 

b. turn off the power switch. _ 

c. call the maintenance_p,ersonnel . 

d. pull the circuit breaker. 

- ^ - - - ^ - _ IT - - . - 

71; (253)^ What is the reason the radar uses a pulse instead of a 
continuous beam? . , 

a. it ailows^the radar time to build up, energy for the next pulse. 

b. It saves wear and. tear on the radar transmitter. 

c. It_allows time for a reflected signal to return to the radar 
set. I 

d; It saves electrical power. ^ 
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72. (254) ^ The relationship between pulse length and the amount of. , 
energy radiated is . ' ^ 

a. inversely proportional; so the .greater the pulse lishgth^ the 
less energy radiated. ' r 

b. directly, proportlpnal; so the greater the pulse length the 
mbre_ehergy radiated. _ _ 

<?• IrreleVentf since propagation velocity is constant, 
d. important only in cbnslderihg the design characteristics of 
the radar' antenna. . ^ 

< / __ _ - - 

73. (2545 Which cbmbinatlori of antenna rotation speed and PRF will 
result in the greatest number of pulses returning to the radar? 

_ p 

a. . Slow antenna rbfr^tibn/ low PR^^ " > 

b. Fast antenna rbtatibh* high PRF. 

c. Slow antenna rbtatioh^ high PRF. 

d. Faj^ antenna rotation, low PRF. 

74; (255) /The relationship between radiating vravelength and -attenuation 
of radiant ener^ due to heavy precipitation^ is that the 

a. shorter the 'wavelength, the smaller the attenuation. 

b. shbrter the wavelength, the greater the attehuatioh. 

c. longer the wavelength, the greater the attenuation . 

d. cbrrelatlon is negligible^ 

75. (256) The width of the beam^ radiant energy from "a given radar 
set depends Upon the radiating wavelength an^ the 

a. illuminated volume of the beam. 

b. diameter of the antenna. 

c. length of the pulse.' 

d. average refractive index of the atmosphere. 

76. (256) The smallest preclp±tati6n_ (or cloud), area that can be J 
resolved by the radar is dependent on pulse length and 



a. bepi height. - c. 

b. PRF. d. beam Vidth. 

77. (257) -Wiat type of resolution ray cause_a solid line of echoes 
to break up into cells as the line approaches the station? 

. a. Range. - c. Elevation. 

^. Bearing. d. Target. 
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78. (2583 Subrefraction of a radar beam as it is prbgagated through 
• the atmosphere may 

' ^ . ....... . , ' 

a. d.ecrease the range of detection of low-level targets. 

b. indicant e positions of targets where no echo-producing phenomena 

exists. - _ __ z _ ' ; 

c; increase -the incidence of angel echoes. 
^ d; cause jecomi trip echoes representing phenomena beyond the 
normal range or tne radar. 

. 79. (258) AnOTaious propagation of the radar beam is most likely 
to occur when 

a. abnoi^l atmospheric cbnditibhs^ exist. 

b. heavy precipitation is occurring. 

c. the radar set_is improperly tuned. '_ 

d. the antenna is at hi^er elevattoh angles. 

86 • (259) Other factors being equal^ radar is so muctrmore sensitive 

to larger_prebipitati6n particles that the amount of energy returned 
by twb drbplets, one ten times the size of the other, will be 
in a ratio of 

a. , 1;1 jOOO^OC^D. ' o. 1:10^000. 

b. 1:166, dOCi. -d. 1:1*000. 

81. 9259) Based on the concehtratioh. of water drbplets, which of 

the fbllbwing types of clouds would be more readily detectable? 

a. Stratus . c. Stratbcumulus . 

%. Altbcumalus. d. Fair weather cumulus. 

^A. 82. (260) What cbntrbi is used to compare intensities of echoes at 
different ranges? - ^ , 

a. Isb Echo. , ^ ' c. Intensity. _ _ . 

. b. IF Attenuator. ' Range Nbrmalization. 

' 83. (261) The ratibVbf the twb'^way attenuation through^ a mbist atmosphere 
(no clouds) to the two-way attenuation through a repi^esentative 
cimiuliforta cloud is - 

a. 1:2. ' c. 1:100. 

b. 1 : 10. • 1 ,000. » 

8U. (262) A moving spir^ pattern on the PPi is a common characteristic 

of , 

■ % 

a. -^ lightning interference. 

b. ^ interference from other radars. 

c. angel echoes. 

d. moving aircraft. 
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85. (263) The PPI scope presents a 



. a. picture of the most intense echoes. 

b. view of _ the echo movement . _- 

' c. vertical cross section of thf echoes. 

d. a maplike picture of the area surrounding the antenna. 

86. (263) The A/R scope displays : , 

a. a-napiike picture of the area surrounding the antenna. 

b. the rangeahd relative intensity of the echoes, 
c^ a vertical cross section of the echoes. 

d. a view of the 190s t intense echoes. 

87. (264) When solid object echoes and precipitation echoes are 
compared oh the A/R scope, the precipitation echoes appear 

a. as ill-defined blips. 

b. brighter ahd^.more intense. 

c. taller. > : 

d. apprbjcimately the same. 

' 88T* (265) Which control on the FPS-77 radar prevents an echo. that 

is near the station from appearing stronger than an equally intense 
echo that is farther away? 

'is 

a. ISO EOLO. _ _ c. RANGE NORMALIZATION, 

b! IF ATTENUATOR. - d. CEieON GONTROL. 



89. (2665 When are entries made in red pencil on AWS Form 104? 

a. For severe weather echoes. 

b. For all errors noted'. , 

c. For all reports that are transmitted. 

d. ' For errors discovered after the observation ts transmitted. 

90. (267) Which of the following; special observations should be transmitted 
as a severe report? ;^ , 

a. Flash floods. 

b. Hailstorms. ^ 

c. Eye of the tropical cyclone. 

d. Line echo wave, patten (LWEP). 
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' ^ 91^ j[2w;)^^^ is a good method of detenSiriing whether a line of 

\:^^ct^^'jCs «nbe,dded'with a larger Sdhb area? 

at higher eleyatioh angles will show only. 
'^^\£e apper^ portions of the inore ihtenae echoes, thereby identifying 
: _______ . / , ^ 

^''[^'.'^^^^ along various azimutl^s through the echo 

. i.g ';V\^: K. "^lijlir^^yl^ rweal t^ the line • 

^l^lk^^i c. 'Investigation with the RHI for echoes in which the bright! 

band is -not apparent should identify acjbively cbnvective echoes, 
d. Since tt^ echoes- associated with. a line are generally more 

inten^g'^thM, tjhps^^ ah enveloping area^ a slow gain reduction 
shouid^^rev^al " the line echoes on the PPI. 

- _ • ... - ■ 

92. (269) Cbnvective echoes bh the ?fl are differentiated from stratiform 
echoes in that cbnvective echbes -v. . 

a. have pore sharply defined edges. ^ 

b. move more steadily. ' V 

c. ftre much tiJbre developed vertically. -"^ . - 

d. produce deeper precipitatlbri- patterns. ' 

93. (269) ^When using the Ig^ ATTENUATOR , stratiform echoes on the PFI 
are differentiated from convective echoes in that stratiform echoes 

/a. will disappear uniformly. * : 

.b. will not change in appearance. 

c. do not disappear uniformly. ' ' j 

d. have a wide variation in precipitation intensities. ^ / 
ft ' 



9^. (270) Which stat^CTent is correct concerning inclusion of echo 
intensity in the radar observation? . ^ ^ 

a; Always report intensity. _ _ m 

b. Do not report intensity for echoes beyonid 100 nautical miles, 

c. Do not report intensity for ice pellets, freezing drizzle, 
drizzle, hail, or show. " ^ 

d. Pp_not report intensity when two types of precipitation is 
present. 



95.^ (271) The minimum time period for determining the intensity trend 
for lines or areas is 

a. 15 minutes* c. ' 45 miniites. 

b. 30 minuted. d. 1 hour. 
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96. (272) Echo distance can be accurately determined by using fehe 

-r ■ ' ' 

- - _ -_ . " .. 

Ei PPI scope. 

b. A/R scope and the RANGE STROBE . control . " ' 

c; RHI scope.ahd the RANGE STROBE control. 

d. remote PPI scope and the RANGE STROBE^ control . 



a 



97. (273) When an echo is over 6r nearly over the station^- and you 

cannot identify its position because of precipitation attenuation 
and ground clutter, how^ if at a11i should you report the echo? 



a. 000/00^ 

b. No entry is required. 

c. Report it^at a pdssition compatible With previous trends of 
movement. 

d. indicate its presence by using remarks. 



98. (27U) In reporting echo movement, no appreciable movement is 
indicated by . 

a. GALM. c. No/entry. ^ ^ 

bi 0000. V d. 3600. ' • ^ ' . 

99. (275) Determining the heights of echoes is easiest, by use of 

the / - 

a^ PPI scope. c. A/R scope. ^ A 

bf RHI scope. . ^ d. STC. ^ 

10b. • (276) Which of the following coded radar reports is correct 

for reporting an anticipated 12 hour equipment butage_^at Portsmouth, 
Massachusetts,' if the current time is 1035Z dh the 1 8th and the 
alternate reporting station is Bedford, Massachusetts? 

a. PSM ^PidM 182235Z ALTN BED. 

b. PSM PPIOM ALTfT BED 182235Z. " ^ 
c^- PSM PPINA 182235Z ALTN BED. 

d; PSM PPINA ALTN BED 182235Z. ^ 

101. (277) Refer to Table 5-3 in the text. What does the intensity 
symbol reported in a. coded radar obseryat/bn refer to and how 
is the intensity determined? ^ ' ' ' ' ^ ' ■ * 

a. Refers only to the echo intensity, based upon the rainrall 
rate. « ^ _ ' 

'b. Refers only to the precipitation associated with the echo,) 
based upon the rainfall rate. 1^ - - 

c. Refers only to the precipitation associated with^^the echb^ . 
based upon Te'ports of precipitation intensity received ft^om 
other observing stations. 

d. Refers to both the echo and the^ precipitation causing the 
echo, based upon the rainfaii^ate. 

^ 25150^02-21 



1(32. (278) Refer to $ext figure 5--29i.^ ftn area, on , the Radar Summary 
Chart, outlined by dash#*d lined indicates 



a. an area of no echoes. 

b. an area of observed severe weather. 

c. a* Pul)lic Severe Weather Forecast^ 
an Aviation Severe Weather Forecast. 

- V ; 

|d3- (279) A hook-shaped echo configuration on the PPI scope indicates 

a. an approaching hurricane. 

b. §§ver§ turbulence conditions. 

c; haii^producing thunderstorms. 4 

d. pbssiSie tornadoes or -funnel cloud. 



42> 



ibM. "(27?) _A "Y'* notch, often associated with tornado developmefit 
is formed by , • 

_ : _ 

a. e'choes mov&g ^at different speeds and directions, merging 
into a^ single larger echo. 
' \ b. preci^tatibn attenuation. - 
^ c. a* squall iihe intersecting a warm front. 

d. a decayiiig^thtmderstbrm. ♦ . ' 

105. (28G) When ^bnsi^ring echo height for predicting hafl, the 
best criterion is^echo tops 

a. of ,20,000 feet, * ' - 

• b. of 35^000 feet. ^ 

a. that penetrate the tropopause. 
d.' of 50,000 feet. 

106. (281^) Severe weather occurs more commbhly in 



a. ceils. c. frbotal weather. 

b. areas. d. lines. 

107. (282) ThiB maximum radar reflectivity in severe storms commonly 



occurs 



\ 



ai near 20,000 feet. c. at the echo tops. 

b. near the surface. d. near the center of the echo. 
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Ib8, (283) The if ir St fadar Ihdicatibh of the approach of a hurricane 
l3 usually 1 V 

a. a shift to a nwDre northerly direction of movement of echoes 



appearing oh the_PPI. 



b. the appearance of ah outer band comprising intense cbnvective 
actfivity. 

c. : .the appearance of ah outer band comprising dense cirriform 

clouds in advance of the spiral bands. 
<1. mych the same as the approach of a warm front, with gradually 
thickening clouds. 

109. (283) Where are the greatest echo heights; in hurricanes found? 

a. In the vast high cloud system formed as the storm moves hprthward 
and inland. 

b. In the cbnvective clouds that radiate outward from the eye 
albng the spiral bands. , _ " 

^c. In the cehvective blbuds in the prehurricahe squall line 
' and in the- wall cloud. 

d. In thu heavy precipitation occurring in .the northeast quadrant 
>^bf the ?tbrm. » " 

■ I ■ - ' ■ ■ 

110. (284) Which of the following is not a purpose of the Radar Scbpe 
Phbtbgnaphy Program? ' 

... _ v...^ . . \ .._ , ' - ^ 

a. develop a scope reference file, , 

b. To php^bgraph^ scope presentation for displays and briefings. 

c. To record- weather patterns of ciimtbibgical value. 

d. * To phbtbgraph scope Ipresentatibris during inflight emergencies. 



111. (285) When taking a^ phot ograph_ of the RHI scope, the camera 
shutter be held open while the antenna makes 



a. one sweep upward. 

b. one sweep up and down. 

c. twb sweeps up and down. 

d. three sweeps up and down. 

112. (286) Refractive index discontinuities are generally considered 
to be bhe of the causes of 

/ - • ' 

a. 'interference patterns^ - 

b. angel echoes. 

c. anbmalous prbpagation echoes. 

d. second tr^p echoes. 



. I 
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113i \287) Satellites equipped with IR measure the earthVs dloud cover 
it night by j \ 

sehsiAg the rafcdiative temperature of clotad tops and terrain 
features. ^ . ! ^ 

using reflected sunlight from cloud tops and terrain features. 
bouncSjig hJ^h energy beaiM tops a^d terrain featui*es. 

by photographing lights ray^ emitted by the tops of clouds 
and terrain features. 

114. (2^8) The best configuration for constant monitoring of a specified 
'aphical region is ^ y 

a. \ earth oriented sun-synchronous orbit. 

b. learth orientjBd ear th-rsynchronous orbit. ^ : 

c. Ispace oriented sun-syiichronous orbit. 

d. Bp&ce oriented- earth-synchronous orbit. 

115. (289I i The greatest- resolutl'bn within a video picture is best 
fit a point , * ^ 



a. the center. 

b. near Se outer edge. 

, V c. eSctly 1/2 the distance from the center to the outer stage, 

d. between the center and 1/4 the distance to the outer edge. 

116. (289) rae comma-shaped cloud is most frequently associated with a 

a. moving vorticity center to the rear of a polbr front. 

b. tropical storm, z :i _ ^ 1 

G. moving vorticity center ahead of a polar front. ^ 

d.' dissipating occluded front - 

117. (29b) The barometer correction graph is used to correct barometric 
pressure readings for 

a. temperature. 0. instrument errors. V " 

b. altittacle. d. wind speed. 

118. (291) When selecting a site to set u{> the TMQ-22, the sensor 
should be located 

a. as close as possible to a building and in the shade. 

b. in an area as S*ee_from 6bstruc3tions as possible. 

c. as near the road as possible. 

d. in the case and rmoved only when taking temperatures. 
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iig. (292) During an^ operational check of trtfe TMQ-22, in what position 
ia the selector switch when ^ checking th^ tanperature sensor? 

a/" AIR. . ' \ ^ . c; GIFF^ \ ' ' 

b. BAL. ■ ' ■ ^d. DEW. ' . : . 

120. (292^) When checking.the TMQ-22, at what intervals should the 
direction assonbly of the detector be checked? . 

a. Every 30°. c. Even^ 90°. 

b. Every 60^. . d. Every 180^. 

12T, (293) If five snow depth measurements are U.O, 1.5, 2.5, 0.5, JLW 
and 5.0, what is recorded for snow depth. 

_ _ / ' , _ . J ' ' 

a. 2.5 inches, c. 3-0 inches. ^ 

b. 2.7 inches. V d. 5;0 inches. 

»^ . _ . _ _ _ . ■ . 

,122. (294) When the wind is biowin§ primarily from th(?^ iiorth,' what ^ 
position should the selector switch be in and whichi^scale should 
be read to obtain wind direction? | 

* a. 0° and lower «cale. c. 180° loweF'scale.'^ 

b.- 0° and upper scale. d. 180° and upper scale. 

123. (295)- When measuring the t you should place the selector 

switch on the TMQ-22 In Bhe — . 

; a. AIR pojsitidn and adjust fee BAb control. 

b. BAL positioh and adjust tffe BAL cont?'ol. 

c. BAL position and adjust the^ DEW POINT TEMP control. 
-* d. AIR position and adjust the DEW POINT TEMP control. 

12^4. (296) Using text figure 7-8, whit is the barometer corrjectlon \ 
if the temperature is -20^ C. and the barometer reading is '29 -000. 

a. -.020. +.020; 

b. . -.030. / +.030. 
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Preface 



VOtUME 2 cbvCTcd the takihg and rccbrdirig of dbwstvations. What te^ to 
the ohieratibns after they axe monded and what are they used for? This volume 
will imswer thwe two quieations. _ 

This volume consists of five chapters. Chapter 1 covers the dccodlnj of surfac* 
weather cbd^ sucA as land syhdptiCi ship synoptic, airways^ aiid METAR. It 
also Covers PIREB, which are oocasiohaily plotted oh IdciOly prepiutd charts, 
^apter 2 ptesehis ihformatidn oh decoding upper air codes. Oiapters 1 and 2 
also review plotiihg .procedures. QiapteT 3 presenu the decoding of 

analysis and f6m»st codin. Chapter 4 covers what hapfi^hs to the obiervatidiis 
after they are r^orded. It covers the area of cbmmuhicaUdns frbm the telephone 
to the pilot to metro servia radio. Chapter 5 is a brief ihtrbductibh to the filial 
r^ult of the obseriottibns you take— -analyzing plotted data and making forecasts 
of fwtorc wcather_ condition^ _ _ 

Th^ are 13 (oUouts--elewn of the$e. FCS 1 through 5 ted S throtigh 13. arc 
bound in a sepmte supplement. HDs 6 and 7 ate included n separate ihclpsures. 
Whenever you are referr^ tq^thwe foldouts in the tcxt^ pjcise turn to either the 
supplement or to the separate ihclosures and locate the particular foidbut 

Plooe note that in this volume we are using the singular prbnotih He, His or 
Mm in its generic sense, not its masculine sense. The word to which it refers is 

person. z :Y _ _ , i . 

If you have questions on the accuracy or currency of the subject mat^^ of this 
text, or recommendations for its improvement, send them to the 3350 Technical. 
Training ^ing _(lTGOX),_^nute AFB IL 61868. 

' If yoo have questions on course enrollment of admihistratibh, or bn any of 
ECTs instructloQal aids (Your Key to CanMr Development, Behayibral Objective 
Exercises, VoIuto Jte^ew Exercise, and Course ExarnihaUbh), consult ybur 
eduottion officer, trd^g ofB^r, or NCO, as appropriate. If be can't answer 
your qu^tions, send t&m to EC!. Suhtcr AFS AL 36118, preferably bn ECI 
Form 17, Snnlent Fbeque^ for Assistance. 
This voluBoe is valued at 36 hours (10 points). 

Material in this volume is technically accurate, adequate, and current as of 
April 1979. 
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C H A P t i R i 



Nbt E: In thS volame, rhe'siibject m^ter is developed by a series of JLearriihg ObjectivH: Each of these 
carries a 5-dif it number and is in boTdface type. Each sets a learnihc gpal for you. The text that follows 
the objective gives yo« the inforthatibn you heed to reach that goal. The exercises following the 
informatioii give you a check on your achievement. When you cortipleti^ them, see if your answers 
match those in the back of this volume- If your response to ap exercise is incorrect* review the objective 
and its t^^^y 



Surface Cdd^s and Locally Prepared Charts 



MOST WEATHER stotioia arc mvolvcd to^some 
degree b the decoding and plcnting of weather 
cod». Naturally, if you Are assigned to a weather 
centra^ you plot a gi»tcr varicty_orw«te 
thin tte wither ob^rver^at a small detachment. 
No mauer where your assignment may take ypu^ ah 
important part of your duties involves pjptting 
weather charts and diagrtM. Y^^ f^P^A*^ 
prodwx plotted charts that represent the \^nous^ 
aspects of weather to the_ forecaster His success iii 
providing hijj^Hquality foie^ senribe depends 
upon your speeds skiU, 

These same _quajities dettiimiw^ your success and 
prog^jnioip in ^WS. A &or6ttj|h Jchowled of the 
weather codes and proficiency in plotting them 
ihsures the forecaster's su4Xi»s M your own. 

The codea^diiRmisedJn t^ are those that 

you most frequently encounter as an observer. Tlie 
objective of this discussion is hot to emphasize 
encoding or decbdihg of individud element^ 
rather to iUtMtrttc wlat these^ ^9^^ ^prcscnt in 
terms of their contribution to misaioii effectiveness. 
The symbolic forma and coding pf^Noedures for 
vmdst of these tneteorbldgical ccxtes wexe presented 
quite thdrdiighly in tte AB^lSb (resident) 
course. Ypur ability to decod^^'and plot the d^ita 
depends primarily upon the amount of prifetical 
exi^nehce you tove in iiiing any jpw^ 

ThU: chapter coveif the surface weather codes 
used ^thin tibe_US and intemationaliy. It presents 
each jcode form tn enough detail to refresh your 
meinbry oh inap plotdhg niles and pdlid<». This 
chapter Hid includes the data normally, plotted on 

» J^?*** ch»t. 

Surface chartj are necessary in aiiy 
cbmprehehsive analysis and fofecastiiig prp^am. 
The surface chart |hq^ \«mtionB in weather 
conditions at the »rth*s surface; The foreauter Is 
confronted with many rnore Vs^bles when making 



& surface aiialysis thaii when^tt»ldng an upper ^^a^ 
analysis Gebpaphical^ influences, unequal surface 
fa(»ting, and unequal moisture distributibh arc only 
a^few of the problems a forewtcf must consider. 
The analysis of the weather daqi depicted on 
surfafe c^rts is bask to any^forecasting service and 
is not Bmited to strictly prbfcssibhal agencies such 
as the Air Weather Service arid the National 
Weather ^rvicc, BrMdcastcrs on television -also 
use iht 8U|fa« wwthep chart (weajher cdapl to- 
present weather conditions and forecasts tb thtir 
viewers. \ ^ ] 

Surface c^^ ^re plotted bri various- map_S»lc 
siws. Sbm^ charts cover the entire Northern 
H«nisphCTcl(small-sa^ large geographical area). 
Some cow Iqply North America- Other? cbver a 
larger map iatle size (smiUler geographical area), 
such as the I6c»l area-surfac* chatt (LASQ qrjoal 
area work c|art (LAWQ. Beaiw of the smri^br 
fcale of the ikrgcr area chart,^ fewer repbrts-cafiw^ 
plotted for a pven area, Fbr instance, twb br three 
station plots could easily cover the eritire foiJjiiern 
pbrtibri of Japah;_whcrcas an LASC or tAWfe of 
Japan would permit ptotnng iiany more statibns 
over the sanie area. Theref^, it is important tb 
plot the repbrts accurately on th^ smaller scale 
^rts. ^ 



l'X-.-S^^<^ Cbdii __ _____ 

Thi5/ most detailed description of the various 
synoptic codes and the coding bf the iridivtdual 
el^nents is cohtairied in the Federal Metebrdlogical 
Haridbbbk Nb. 2 

First you shoubl underitand the groups bf 
synoptic codes that arc the same everywhere arid 
the ^bups that have regiorial diflcrerices. Figure N 
I shows the six World Meteoroloj^ Organization 
(WMO) regions which have regional differences in 




Figure l-i: WWO 

the code. You must be await of th«ic different in 
order to decode cbrnsnly the synoptic code. 

400. Decode mandatory grdupi of a hmd synoptic 
code report. 

_ Mandatory Groapi of Land Synoptic Code, 
Turn to foWout 1 (in the supplement to this 
volo^), plotting guide for synoptic cddc^ QTus 
foidout is showh in the supplement to tWs volume^ 
You can fblldw the iyniboUc form at the top of the 
page as we discuss each element The 
groups are mmdatory for all regibhs. After Uic first 
six, the groups may /<>r J^y_ ^9L^ 
de^hdihg on rtgioiaU requirements: the groups 
which have the symbolic letter 'j- have the mcwt 
reponai variations. Therefore, you should pay 
particular attchtidh to them in the individual 
\ discussion of J^h poup^ 

Tn^x number (mix Each synoptic repdrtirig 
sation reports the block number JII) rdUpwwi by 
the station number (iii). Fdr example, the block 
number 72 is auijpu=^ ^9 ^ «nd the station 
number for Green Bay, Wisconsinu is ^5. 
TherefoBC, the index number for Green Bay, 
Wisconsin, in synoptic code is 72(^5 Immediately 
following the index number is the. sky cover and 
wind group. 
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regions of the world. 

Sky cover and wind gr6vp_{J^dd^ first 
digit of this grdup (N) is the fnunional part of the ^ 
sky (celestial dome) b eighths that is covered by 
clouds. Table Ul shows the relationship l«tw^ 
the code figure ^N) and the fraction covered m 
tenths cdhverted to oktas (dghths^ 

The wind direction (dd), is the direction from ^ 
which^hc wind is blowing, and is reported with 
respect to true north and to the nearest lOP . If the 
^ds arc aiim, 00 is rcppftcd, and if they m 
missing or uhdbtainablc, // is reported. At this 
pdiht it soetns worth while to mchtidn thav a 
5qlidus (/)_ is reported fiir missing dr unobtainable 
data in synoptic code. This is tnic for all groups. 

The windspeed (fi) is usually reported in knots. 
Wihdspccds from 0-99 iaiots are reported withdut a v 
conversiqn. For exaniplc, a windspeed of 99 knqte \ 
is encoded 994. When wiiidspecds cx««i 9^ knots, 
50 is added td the wind direction and 100 
subtracted from the windspeed. For example, a 
wind from 140* (remember^ you use dnly the first 
two dipts; hence, 14) at 147 knots is encc^ed 6447. 
When inlcrprctirig syndetic reports, remember that 
sdme pja^s in the world use meters per sccdrid 
(mps) rather than knots for windspeed. In this ^sc. 
use a conversion table such as table 1-2 to convert 
windspeed frdm mpl to knots: _ . 

Visibmty and weather (VVwwWX The visibility ^ 
( W) is a coded value that readily converts to - 
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' TABLE 1-1 
SiLY COVER AMOUNTS 



Syiibol II •. Pr«ctl6iv bf tha C«l««tiAl Doom 

Syiiiboi jiMtlon qT th« Cviistlil Ooni 
" 66wr«d byAii th« (or C J • 

Clo|^ pr»fffjt ^ 

Sjmbol N - ft raotio n of th« C<l«gtlAl Ponf 
' Cpvfr«d_bj_in Individual Cloud 
lA7«r or Km* 



Cpdji_ 
Figure 



Frtctlpn Ccnr»r»d 
in T»nth« 



Fraction Covvrad 
in Oictu 



2«<b - - T - - " - 
I or li8i but hof iir6< 



2ind3 

U T • 

5 ^ - . - - . . 

6- _-_- - r r r - 

7 andj- ' - ' 

9 or nor«^ bat not lb« 

C«l«stlal doM <»bacur«d'9 or cloud sMount can 
^ not ba aatla at a d . 



Z«po 

1 Olcta or leis but not 
Bird 

2 
3 
U 

6 

7 or mors y but not B 

6 



kUooieterSk^It oui ftlsa be converted to statute miles 
or 3^^. Land stations use the coded values 00 to 
89, whmas ship stations usually use J:pde values 
90-^99. CdnMKjuently^ you should be fai^liar ^tfa 
the geojpvphicai ara you are assigned to and the 
code each country uses. 

The piescnt weather (ww) is reported a tWo- 
digit code figure. This osde figtire repre^ 
weather o^urring at the time of observation* 
except under ^rtain cinnimstahces^ when it may 
represent the wither during the hbiir preceding the 
time of bbicrwtibn. The word d<5gfiption with 
^h codejigure jn. ibidout^ 2. (m the supplement to 
this volume) explains th^ initanoss. Fbldbut 2 
abb shows the weather type fbr each code figure 

•fii^ tte apprbpriate plotdn^^ symbol. Some 

imjK>ilant pqinu to remember about decoding ww 
are aa follows: ^ 



^ -- . -- ■ ■ - — -- — *- — - — 

0. If more than oiw wcathcr^code type occunt 

the high»t code number _ normally has pribrfty. 

However^ code number 19 has pribrity bvcr aU 

other codes. Code 17 *has pribrity_ bv^r^^ 

through 49. Cod« 20 through 29 are reported only 

if no -Other code ii applicable at the tinie of 

-observation. 

6. The wbrd -HAIL- is added to the end of the 
ooMMMje when hail accompanies a shower or 
thunderstorm. _ 

c. Code ftguret 00 through 03 are speciflaUions 
that describe the general state bf the sk^ durii^ the 
hb tif preceding the time of oteicrvation. 
_i Codc_figurc^9 is reported for a ftmnel/l:lbud» 
tornado* or waterspout. Howcw,_shbuW(M^^ bf 
the JiLtcr twb bccur, ••TORNAJDO** or 
-WATERSPOirr is added as ajpproppmte. to the 
end bf the report. 

The past w«ithcr fW) rcprwchU the gcnerst ^ 
character bf weather dtiring the j»st 6 hours, unless^ 
the bbM»^tion time o^ura a^OSOO, 0900^1500, or 
2100 hours GMT. At these times^ it represents the 
^neral wait her character fbr ^ past 3 hbiirs. . 
When twb or mbre valuw for ^ ju^ 
then the weather type Jhaving the highest code^ 
figure ia usually reported. When code figure 3 is 
reported tb indicate a sahdstbrm -and the 
iemperature is below freezing, the word 
-SANDStORNT ja added to the end of the 
message. This shows that the code figure for past 
weather wai hbt blbwlng show. When code figure 8 
br 9 is used and hail bonirred with the iihower or 
thundcratqrm. the words AST HAit'' are addod 
to the end of the message. When code figure 8 is 
repbrted tb indiaite shbwers bf snbw^ rain and ' 
snbw mixoi, br shbw pcUcts bribe j>cUets with- 1^^ 
tcinpmture abbve the freezing point, the pl^ 
language words ?SNbW,- **RAIJI AND SNOW 
MIXED^'^ •'SNOW PELLETS," or "ICE y 
PELLETS," as appropriate, are added to the end of - - 
the message. 
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TABLE 1-2 

CONVERSION FROM METERS PER SECOND TO KNOTS 



T 



T 







Knots 


Snots 


t) 




1.9 


3.9 




19 M 


21. h 


23.3 


20 


36.9 


U0,8 


U2.7 


30 


58.3 


60.? 


72.2 


uo 


77.7 


79-^6 


81.6 


50 
60 


J 97.1 


.99.1 


101.0 


116.6 


118.5 


120 .b 


70 


136. d 


137.9 


139.9 


80 




157.3 


159.3 


-9Q 


17_U.a 


176.8 


178.7 


100 


19U.3 







Knots 
5.8 
25.3 
to.7 
6U.1 
83.5 
103.0 
122.it 

iia.8 

161.2 
180.7 



Knots 
-7.8 
27.2 
U6.6 
66.0 
-85.5 
IOU.9 
12U.3 
U43.7 
r63.2 
182.6 



Knots 
-9.7 
29.1 
U8.6 
68.0 
87.U 
106.8 
126.3 
lb5.7 
165.1 
I8fa.5 



3 



Knots 


Knots 


' 11.7 


13.6 


31.1 


33.0 


50.5 


52 .u 


69.9 


71.9 


89 .u 


91.3 


108.8 


'110.7 


128.2 


130.1 


lfc7.6 


m9.6 


167.1 


169.0 


186.5 


188 .U 



Knots 
1|.^ 

'73.8 

:9a.2 
112.7 

132 ii' 
151.5 

170.9 
190. U 



Knots 

m 
55.3 
75.8 
95.2 

im.6 

13U.0 

153. s 
172.9 
192.3 



Imi pr^nto^ (PPP^^ coded to tfac^ Bwuwt tenth of 
ft mtttter; jFor exsmple,^ im le^ pretture of 
mb iaJ^ddod is 299 a nd i pi^ure of 989.3 nib as 
893. The tmpenturcr jTI? to the jMWiMt 

i»hglc depw Oeliiai rat b cod ed. dii octiy^iy | »n tte 
temperatttte Is 0^ CeUiis or wanner When the 
tempemhiiv &_6eldw^ :l^&iys, 50 is add^_ to the 
timperituie. Thlii 60 wpUtd i wpfeien t -ly Celiiitt. 
b tte rare »e of tempmtnra --SO^ &U 
coider» 06 repraents -S6^» 01 is -5P, and so forth. 
If you uiidmtind the <^ing instructions of the 
iiext grptipi the cloud code group, iiid iti 
relaiionihip 40 the idcy ^ver value (N), it will help 
you in plottbig the corre^ vali^. 

K^oud grm^^ r3^C5^G4^. 11^- date plot^ 
iinw^^^ grbup is of particular Interest to the 
forecastm' benuse it ^ntatns information on dotid 
types and lights. In contrast to a>d« such is 
airway! iiid Mip^AR^ which ein easily be encode^ 
Of deoMled, synopti^^ daOi^^equL^^ 
code_knowt(dge you ue to P^P^i^Jtnderstrad 
the actual cloud conditions being reports Let's see 
why/ 

The fint Jijitof the cloud |^uj> (Nb) repre«nt$ 
Che total unount of aS low douds. If low dojods 
are not present, the digit replr^ents the |btal 
im^unt of ill ii^tdle clouds. If neitbjn- low iipr 
middle douds jut Use able 

lA to obtain the correct coded value. An important 
fact to reoUl is that the value report^ for Nn may 
eqiial^ but may never exceed the villie imported for 

N. - _ , ___ _ . 

Tlie doud types €t» €si^ and €h arc reported m 
accordance with ibe interhatibhal cloud 
icitipn system. Therefort» to undmtand the 
og^f th^ cloud typei, review the djscwion 
^mtemationai cloud types in another volume of 
tfiiL course. 

* The cloud height value 0>) pf the dbiid group 
often U mitimde^ 

the height of the lowest cloud in the sky if low or 
middle dotids are present Altbbugh this coded 
height represrats the lowest doud in the st^, it iiiay 
or may not^ the height of tte low clowl_5^ 
report^, dependkg on the cloud type sigmficance^ 
When high douds only are present, h is reported as 
9^ When the sky is cbmplrtdy bbicuzed» i solidui 
(/) is fepdrud for h. Table 1-3 shows the height 
range for odi cod^ y"^? ^ 

Dewpoint and prtsxwreJtendency (TiTi^appj. The 
dewpbint temperature (T4T4) is r eported in the 
sainc manner^ as temperature (TT). Although the 
intemationai symbolic form for the pressure 
tenden^ jprbup^^^^^ is difimnt, the data cbd^ 
is the same as in Regibh IV (ip{^)» as shbwtl. ili 
foldout t lie co^ prtbe app group^isji^eusv^ 
in mother volume of this course. Ranem^^n' that 
an additional group, 99ppp» is repbrtMl when the 



TABLE 1-3 
Ctdub HEIGHT CONVERSION 



Symbol H *• H«i^ sbor* Oround of th* Bu« of th* 

Cloixi 



Cod* 


iteicht in f%9i 


H«i<m. in M«t«ra 





0 


-d- i£9 


-0- G9 


I 


150-^ 29? 


50^ 99 


2 


3CD- 599 


100- 199 


3 


600- 999 


200- 299 


U 


1,000-1,999 


30Q- 599 


5 


2,QPO-3tl499 
3,50O-U,99? 


600- 999 


6 


l,OOb-l,U99 


7 


1,500-1,999 


a 


6,5DQ-7^999 


2,000-2*1*99 


9 


8^000 or hiih«rf or no 


2,S00__or hifh«r, or no 




clouds* 


clouda. 



__ _ • _ 

preuure tendency equals or exceeds 9.9 millibars. 
In some areas the staiklard app grbiip is hot 
reported; a different ^^p is reported in jts pla^. 

I n the southom part of WMO^Region fV, 
reporting stations in the Canhbean, Central 
America^ Mexicbi and the Bahamas replace the 
iUncbud jpoui> with^ ff9*iP-_T*c 9 

indiator Mra^a this grou^^ The 9 is foSowed by 
the pressure change for the Jast' 24 hours, rather 
than for the last 3 hours. This pressure change 
{P24P24) is reported as a coded value, as shown in 
table M. 

Ekr^^m (400)^ 

Decode the items listed below from the following 
land synoiptic re^drtL -• _ -_ 

72425 76804 6MP9 W8 15 5^^^ 12W5 

1. What are the windspeed and direction? 



2. What is the present weather? 



3. What is the sea level pressure? 



4. How mtich has tEe pressure changed in the past 
3 hours? 



5. What is the height range, in feet, of the low 
cloud? 



401. Decode sappiemmtal 
synoptic code rqiort. 



groups of a land 



ERIC 



vt 



TABLE i-4 

AMOUNT 0F14.H0UR PRESSURE CHANGE 



fU% 2U Hour* 



Cods 








IT 


MO Onsilf9'| pr9V4iVflV — 9 AIM- 


!?1 


rrMVUTw HM rXMn W»4 




- - 5 - 0»2 Mb 


03 


* * * ' 0»3 ■b 


ot 


. - ! * O.t Bb 


0$ 


" " " 0>S Bb 


06 


* ■ ^ 0 .6 ^ 


07 


" m n Q^j ^ 


Oil 


" " O'.B mt 


09 




10 


* " * I.O Bb 


jjj^ 


" " * I.I ab 


-12 


" <• itb 








; * " ■ 3.6 Bb 


39 


" M s 3.9 Bb 


liO 


" " " li. rib 




- " * $ Bb 


Ii2 


" " " 6 Bb 


1*3 


9 a i ^ miff 


U« 


" " " S A 


ii$ 


E !* 9 _9 


U6 


" " " 10 Bb 


ii7 


? * - 11 Bb 


U0 


" w * 17 wb 


59 


" - " "13 Bb 


50 


Not _ps«d 


51 


Fr*vtTir> hM fAllcn 0.1 Bb 


52 


" * 0.2 1Mb 


53 


' • - - 0.3 Bb 


, 5i. 


" " O4I1 Bb 


55 


" " ! 0.5 Bb 


56 


" " " 0.6 Bb 


57 


• ? " O.rab 


58 


" ■ " o.a Bb 


59 


" " " 0.9 Bb 


60 


" • " 1.0 Bb 


61 


• " I.I Bb 


62 


• 1.2 Bb 


•tc. 


«tc.__ 


as 


• 3»a Bb 


69 


3.9 Bb 


90 


H » » |j Bb 


91 


- * 5 * 


92 


5 5 « 6 Bb 


93 


: : I ^ 


9ii 




95 


- - 9 Bb 



Chant* 



Suppliiiieiitftl Grdiipi^ of JLiiid ^ jrnoptic^ Code. 
The remaining mne_ groups vwy regionai 
reqairements and sudon capabtiities/They basically 
supplement or add to the informatiba in the 
previous six mandatory Ji'oups. In most cams t hey 
are adequately covered in your load plotting 



prd<^ures. We*U now take a brief look at each 
group: 

Station pr^ure (6POP0POPO). This is a relatively 
new group; . it reports the station pressure to the 
nnrest tetith of |t _niiUU)ar. Suu^ 
999.9 mb or iess^ arc coded directly. For example, 
987.S mb ts reported as 6987S. When the pressure is 
1000.0 mb or mbre^ the code figure 3 is reported 
for the huiidredi dipt For «amjrfe, m^ 
c^«i 63257. The ttex^ group of the S3^opnc code 
(precipitation) has a few re^bnal variations. Thc^ 
variations b<xur primarily because bf a differerit 
unit bf meaiure and diffe^nt requirements for 
reporting precipitation. • 

JPrec^itation ftot^ (7RRJRij or 7RRPx.I&d' 
This ^bup is lised in most areas bf the world. The 
total i&idunt of pnicipitation is reported for the liot 
6 hours (R R) in either himdreddis of an mch or in 
miiiimeters. WMO Regib^ IV reports precipiiatibn 
in hundreds bf inches. If the total precipitation is 
less than 1 inch, the value is itrpo^^^ 
as the RR value in airroys code a reported. When 
the precipitation eqtxals or exceeds 1 inch, the 
whole number of_ ihcba is reported in plain 
lariguage after the 7 group, and the fra part 
bf _M J^^h is_ reported JB the RR value. For 
example, 137 bches of precipitation is repbrted as 
737R4S TWO. 

If R« is reported, it is a <x)dod^y^ 
indj<^tes the time the pi^cipiteti^^ began or ended^ 
> Table 1-5 shows the time represented by each code 
value. When precipiiatibn Is pccurr^ at the time 
bf bbservatipn, ot Jfas mded during the hour 

Pf*Lc?4J?S_ ^^^^L'T^i^"' _ time the 
precipitation began b repbrted. When precipitatibn 
is hot bccurrir^ at bbservatiph time, and Has not 
occurred m the hour preoeding the obMirvation, the 
time the pjecipitadqn «t^rf is reported. When two 
or more periods of precipitation occur during the 6- 
hour period, the time (beginning or ending, as 



TABLE 1-5 
TIME PRECIPITATION BEGAN OR ENDED 



Code 
Fig- 
ure 



Time. Began or 
Ended 



Code 
Fig^ 
ore 



Time Began or 
. Ended 



G 
1 
2 
3 
h 
5 



No precipitation. 
Less than 1 hr. ago 

1 Ao 2 hboirs ago. 

2 to 3 horn's ago. 

3 to H hottrs ago. ' 
H to 5 hottrs ago. 



6 
7 
8 



5 to 6__hburs a§o. 

6 to 12 hours ago, 
More' than 12 

hours ago. 
Unknown. 



llie dii^ of iaqw (^Ji^epottrf^ uij^w (^^^ 
I^Kha) of snow on the groimd at jhe obtervmtibn 
time. Wben 9 is Rportedt it JndicatBS a trace of 
now or ice is (m the grouiid. Tlie_cb^ alio 
reported U 8 fOT more than 8Jk1»; hbwever, ^ 
a^^ snow jteptk is reported m ^e spooal 
p henomena group. t1i& group & discussed later in 
th^s secfion* 

In Regidn V {Haili^ and the Pv^S^ the 
direc^oia from ^hi^^ Jow_0t) «^ middle 
ctoada (Dm) are movktg are reported in pjace of the 
tki data that is reported in Regibn IV. Qbud 
movenmit ii eipeqal^ ilffrificf nt Region V, 
whisre there is a j^^oty ^ woUher reports. Table 
1-6 i^ws tl» (^rections the code dipts reported for 
Dl and Dh represcmi For other rejpbns of the 
world, it is impprtaht for you to determine the data 
that ii reported in plMcc of Rts or Dt Dm. 



TABLE 1-7 

HASIC CLOUD TYPE 



Coda 
flf- 
ur« 


Typ* of Cloud 


0 


CSrrui 


CI 


1 


Clrrocwul^ 


Ct 


2 


Clrrditritui 


Cs 


3 


UtoctMlua 


AO 


U 


Utoitrstta 


il 


5 




Ha 


6 


StrstQQiSKLlua 


Se 


7 




3t 
Cu 


a 


CnmXufl 


9 




Cb 


/ 


OlQiid:zxit^flfllbla_o«flng to daxicMiai jTbf. 






saixUtonif or oth«r analocoua 









TABLE 1-6 

SHIPS COURSE in^^AND pIMCTION FROM WHICH 
CLOUDS ARE MOVINO 



Codo 

m- 

are 


Dlractldu 




Code 
ure 


Direction 


d 

1 
2 
3 
h 


StitiqnixT'* 
Northeast f 
East:* 

Soot beset. 
South* 




$ 
6 
7 

a 

9 


Southfiest • 

^8t. 

Northwest* 

North... 
tTidcnoifn* ^ 













Sigrtiflapst ciaud j^ot^ jBN.ChJiO 'T^ group is 
reported imly by designated statibhs in Res^biis IV 
and V. When it is repdrtol, it contains the 
following: ______ ^ _^ _ 

0 The , lowest cloud laycr_ of ' any amount, 
e 'IlHi^^ext Ugher layer that by itself covers 0.4 
or more of the celestial dome. 

• The next higher layer of clouds that by itself 
coveiB 0.6 or more o^^e^le^ dome: 

• Any iayer of cumulonimbus clouds. 

Following^ the indirator^num^ 8 of the ^up, 
the ^BytT amount (Nt) Is reported. Table lA shows 
the sky cover axhbuhi code figures for N«. It is 
repbrtol ii^ the siune way as layc^^ 
sky cover (Nddf!). If an_obscurarion is present^ Ni 
is cod«l 9. The doud type (Q is reported as one of 
the 10 bwc^t^xiadbiial do ty^, as shbwn ip 
table 1-7. The last two ^gitr represent th^ 
height of the Uj^^Fqr h^ or 
below, the heights are coded diredty in hundreds of 
feet; Above SOOO feet« cloud heights are coded for 
iedO-foot increments: 56 represenU 6000 fc«t; 57, 



70(gl J^ and sb bit, up to 30^000 "ffest. Above 
30,000 ^t» cloud heights are reported for 50dO-foot 
in«3^ents: 8^1 for 35,0(30 feet, 82 for 40,000 feet, 
eta 1 

Special plimomma 9 
group is ui^ by _synoptic reporting Jtadons to 
report what the name impBes — spedal phenbmemu 
Yqot only wed to know ibtt more than bhe of these 
^ups may be reported at i time. Dc^^ing thi»e 
grbiips requires _the u« of FMH--i A general rule 
to rem^nbor about these groups is that they are 
used when phenomena is bbseryed that cannot be 
reported in other pbrtibiis of the rodte.^ (For 
example the 9(^^# is used to report snow depth of 
more ttam 8 J^hes.) * 

24'haur- prex:ipiiatiQn group (2JJJJ or 
2RuJ^lt2AR2ii. This -frbup represents ^e total 
precipitatibn [liquid eqtuyalrat)^maam in the^ 
hdufs before the observation time. Amounts of less 
than 0.01 inch are hbt repbrt^ Precipitatibn is 
'cbd^ directly in teiis, uiiits, tejiths,Jind huoidredths 
bf inchei."Wtefi predpiution occurs during the 
prt^eding^ 24 hours, but the amount csmnbt be 
acdmte^ determined, 2//// is required. Again, 
outside Regibn IV this group may be coded 
difierehtly. 

' SPmfmHwHw dw(l9fI^H^Hyf wave groins. Only 
authbrized statibhs (coastal, UghtsUps, lighth^^ 
will eiicbde the wave ^^ups in their reports. 
Depending on location, equipment^ etc., 
autfaonzadons tuued to the individual statibhs for 
reporting wave infbnnatibii may snkty fj^bffl_ suction 
tb statibli. The wave ffoups for Imd synoptic will 
be reportol the suie as m ship synoptic. Decoding 
procedures for these grbups will be cbvered under 
ship^ synoptic code reports. 

Extreme impeTature group f4jjff or 4Tx Txfn f0. 
This indioitor group varies from one region of the 
world to another. In the US the maximum fr«Xi) 
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and imnimom (Tn¥i) temperatures are reported in 
whole degrees FahrenbeLt. Guidahce follows: 

a. At \S06 and 0000 GMT, ^the maximum 
temperature for the previous J 2 hours is reported. 

b: At 0600 OMT, the maximum temperature for 
the previous 24 hours is reported. 

c. At 1200 GMTj the maximum temperature for 
the previow jaUeirf^ to midnight 

local standard time) is reported. 

The guideli^ for reporting the minimum 
temperatures are as fdUdwsL. 

a. At U600 and 1800 GMT, the minimum 
temperature for the piwous^4 Jiours is reported^^^ 

6. At 1200 hours, the minimum temperature for 
the , previous 12 ^urs is reported. 

c. At 0000 GMT, the minimum temperature for 
the previous 18 hours is reported. 

Within Region IV, the 4 indicator group is the 
last coded group that is reported. However, there 
are j)lain lanjpijge remarks. Regardless of the 
number of groups or remarks in a^ synoptic code 
rcpbit, the last clement is the message scparatidh 
signal In other WMO regions, two more groups 
may bt added to the report. ^ 

Misceiianeous groups. The 5jm P^^P is included 
in some overseas areas. Decoding of this group 
requires you to research the ajppropriate 
^ubliottioris. The 6a3hhh ]5'oup_ is used only by 
high altiftide stations outside RegiondV. Basically, 
the 6 indicator group reports the iheight of an 
agreed, standard iso baric surface. A &de value for 
a3 of 0 =1000 mb, 1 = 850 mb, arid | = thc^TOO mb 
surfa^. The altitude of the isobaric surface is 



reported, iii meters (hundreds, tens,. and units).: The 
liext code, ship syribptic code, reqiiires miich closer 
scftitiny because of the way the groups vary with 
rach report that is transmitted. 

Excfdiei (401): > \ 

Decode the items listed below from the fdllowink 
land svnoptic report: / 

72469 83512 4S627 14003 863// 03317 68540 70123 8171^ 
90402 ^/ 

1. What is the depth of snow on the ground?. 



2. Write the symbol for the significant cloud. 



3. What is the amount of liquid precipitation 
(RR)? 



4. What is the coded value for s? 



5. What is the time of precipitation (R^)? 



402. Correct plotted land synoptic code reports. 

Notice that in figure 1-2 there are rnahy errors 
made iji the ijicorrectjiot. Compare this plot with 
the correct one: A summary of the errors follows: 



72767 73514 74258 17306 87311 03207 69479 70020 81609 92219 



06 Sd l?3 ® 



74H % 7^ 173 

30 -^8*2 74 7^0 07/ 

9^l6/3^00 3—872 

(2219) I=<^b9/3T 



INCORRECT CORRECT 



Figure 1-2. Incorrect and correct land synoptic station plot; 
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N(7) 

mt (3310 

ww(25) 

rno6) 

ipp(207) 
RR(00) 
• (0) 
N.(4) 
C(6) 



plotted ; thouid be.Q,. 

• windi pl^»^ oiias ^or direction - and 
direction far t|wed. *^ il 

• plowed ww-l5_K_;_|hbuld have been ww-257]. 

• piotied W-7 • tnitead of W-«7_. 

• 6 mould be ploued without xbt^ (0). 

' wit plotted as Cm Ob; should have been . 

• jotted as 30. T«T« should never be greater than 
TT. I 

• ptotti^ 7\; ihoidd tave been 07/ _ 

- plot as a T traoe when RR is fepofted ai 00: 

• never jplpt s 0. 

- plotted as a 9 instead of as I as report^k 

- plotted 'as C'l2; should have been C-6K>. 

- plotted )ubb^I6; should have been 09. 



92216 - ^P^i^ phcnboieiui p-oup; exoeptton'to normal 

plotting, as 922 indicates gusty sui^^ 
should be plotted as indicated 'on the correct 
plot: 

4 ; 

Of cou^^ to correct a misplot, circle the wrong 
data an|!^tet the correct data as close as possible 
to its -mKm place. 




Exercise ^PPZ): 

1. dompate the plot in figure 1-3 with the land 
syn[Wtic report and' correct the errors. 



72410 91801 024S4 ZhZOt 9/// 06Sd2 69937 70031 90401 



06 



I 



^ 003 
(0401) 

25- 747 

i 

Figure 1-3. Incorrea land synoptic sution plot (objective 402, exercise 1). 



403. Decode a ship synoptic code report. 

__ Ship Synoptic Code. The ship synoptic code dtffers 
from the land synoptic code only because of differitht 
requirements for taking and reporting weather 
.obscfVatlqni from a ship^ The ship synoptic code 
reprats many of the basic groups cover«l by the land 
code. Therefore, you heed only' to study the groups 
peculiar to the ship synoptic code. Turn to ^^^^^^ 
the supplement to this volume and follow along the 
code as we discuss it Jii the text 

RjUqwing the identifier •*SHiP,'' or the actual name of 
the ship, IS the 99_indij^tor for ship synoptic code and 
the latitude (UL^L.). The latitude is reported in tenths 
of a degree and is usiwl with the next group to specify 
the ship*^ position: The first digit (Qc) of the longitude 
group identifies the quarter of the globe where the ship 
is located. The quarters are divid^ as follows: 

. ... • r 

Latitude Longitude 

I North East 
3 South Eas: 
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5 South Wc$t 
7 North West 

Thc_quarter of the globe digit is roUowed by the 
lon^tude (LdL^oU), which is also coded to the 

nearest tenth of a degree. _ 

The next group identifi« the day of the month ( YY), 
tune of the observation (GG), and wind indicator (iw). 
If you use ship synoptic, study this group close because 
it ilerts the plotter to important cojidin^^ 
instan^, i^ither O or 1 is reported fori,^, the winds are 
in meter^er second. The time JGG) is used to 
detSnhine whether or not it is an pff^timc ship report, 
which is a cbmrapn qccui^ ?P_^_^^^ .^°^^^ 
^•y«*PP ff^L^^^P ^ ^ report; and if 60 is 
added, the d.v^pp and the NhCthCMCH groups are 
omitted from the report. A typical coded report for 
these first thTce groups is: "SHIP 991&1 71483 13123 
:.:." This partial report tells you the ship is located at 
18.1° north and 148.3° w<»t, It is the 13th day of the 
month, the report is for 1200 G and the last digit 
(3) denotes that the windspecds are in knots. The next 
four ^oups are identical to 

8 ^^7 



^ the land synoptic qode, so they wifl not be 

Ship movement jmd phessurt lel^ncy (D^^^:plp). 
This is the last mandatory group of the ship 
synoptic cpd^ As stated earlier, it^sfe)uld Jbe absent 
from the report only f^hen 30 or 60^ added to the 
time, l^e D, b the sWp*s c^^ and- the V, is for 
the ship's average sp^d« both of which arc for the 
preceding 3 hours. Table 1-$ shbw^ the directions 
Uie cu^e digits reported ^f^ P. represent. When you 
suspect that the ^p's positxqn js wrong, you can 
use the hext di^t (V.) to determine the rate the ship 
?*«#J?oved from one positibh to anoiher. Table i-8 
J^.^P"^ each coded value. 

This value b abo determine ovef the preceding 3 
hours. The pr^ure tendency data b the same as 
land synoptic code data. 



TABLE I-8_ _ 

SHIFS AVERAGE SPEED (V.) 









Cod* 


IfautleiLL 


KUonatsrs P«f Hour 


Plfur* 


Ptr'Hour 


d 




0 km/hp 


I 


6-10 n/Hr 


1-lb km/hr 


2 


6-lP_r«Ar_ 


11-19 Io»/hr 


3 


U-15 tnAiT 


20-28 kji/hr 


U 


16-20 rmtAi' 


29-37 k»/hr 


5 


21-25 i»/hr 


38-4*7 Jc»/^ 


6 


26-30 na/hp 


^6-56 im/hr 


7 


31-35 rm/hr 


57-65 kaAr 


6 


36-JiO rWhr- ^ 


66-75 taiAr 


9 


Ormr UO nm/hr 


Ow 75 Iffli/hr 



Ternp^rature of the sea arid dewpoint 
OZZT47ilTwUT^, The TiT,^ digits represent the 
differcnos between the air temperature (TT5 and the 
sea temperature in When the 

sea temperature is warmer tiumUie air temperature, 
50 is add«l to TiTi^ For C3cample, when T.'K is 
38, it indicates the sea temperature is 8 half-degrees 
or4® ^bius warmer than the air temperature. The 
last two digits (TdTd)^of the 0 indicator group arc 
the dewpoint temperature. 

Tie ^ jndirator group is a more precise 

measurement of the sea temperature and enables 
you to determine Xhe free air temperature to a tenth 
of a degree. T»»TirTw represents the sea surface 
temperature ij^temhs of a de^iw Celsius. Whwi the 
s« surface temperature is below 0° Celsius, 500 is 
added to the absolute value of the sea surface 
trap^rature. For exampIe„_-3.P C. is -31 tenths 
and would be encoded as 531. The last digit (tr) is 
the tenth of_a. degree \^ue for the free air 
temperature (TT). Therefore, wicn a 1 indirator 
group is included, the value of TT is not rounded 
off. Consequently you must add ty to the 
temperature. 
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tee data (2f.E.E.R.) and cikl>ire). This group 
providj»_ iirfoftnatidn on the ainbuht, of ice 
acciimutation on the ship^^T^ shows the code 

figures (Ii) that indicate what is causing ice to fdnn 
on the ship. Knowing what causes the icing^ 
apecially icing caused by precipitation, helps the 
forecaster as well as , pilots in the area. The next 
two digits (&E,) pertain to the tWckness iii 
centimeters. The last digit (Ri) pertains to. the 
tendency of the icing (whether it is increasing or 
™iting}: iTie cjKQre g-xni end of the ship 

synoptic report is another ice ^oup^ The cj gives 
you a description of the icind otice observed on the 
sea surface at the shore line. The K desciibes the 
effect that the ice has^on navigation. The Dl givw 
the bearing of^the ice edge from the ship, arid the r 
ffycs the distance. The e gives the^ orientation of the 
ice edge to the point of observation. All these 
values are coded: FMH No. 2 cbrilains the 
cphvejsibh tables. €k:casionaliy, a nee<[ arises for 
plain language remarks in a ship ssrnoptic report. 
9"®_?^^A^??tnplc is the plain language coding of 
ice phenomena that cannot be coded in the basic ' 
groups. 



TABLE 1-9 

ICE ACCRETION ON THE SHIP (l) 









Sp«ctficatlona ^ 










1- 


Xclng troa oc««n spray. 


2 


I^hf troA rdg. 


3 


Icliig Grom spriy aiid fog. 


U 


trom. fi^. 


5 


Icing from spray and ralii. 







^ave groups (3 P^P^H^H^jfd^^^ When, 
reported, they are reported in the same, way m all 
regions^f the world, the 3 indicator ii followed by 
the period of ;.the s^ waves (PwPw). This is 
determined by time lapse between two successive 
crests as they paas a fixed point. It is reported in 
seconds. When the sea is calm, OQ is reported. 
^'^^ P?"^ ^.nno^ ^ eaitimated because of a 
confused sea, 99 is reported. 

_T^*^ pcriad of sea waves is followed by the height 
of the waves (HwHw)^ T^^^ height is coded in 11^- 
fodt increments; therefore, jhe actual wave height 
can be dbtaihed by multiplying the code value by 
Iti feet^ For example, code figure 01 = 1!/$ fectj 
code figure 02 = 2 X 1 = 3 feet, etc. Again, 00 
indicates a calm sea. 

When only wind wavw are being reported, the 
^''.^•JPw^wHw refers to swell waves rather than wind 
waves and must al^ys be preceded by the 3 
indicator group. If there are no wind waves, the 



iweULwiive report must be preceded by the group 
30000* f 

^ TTSc* tmc^Ihsction (d*i.) ^om which the sweU 
waves come b reported in tens of degrees. When 
the is in a cohfused* state, the direction is 
reported as 99. The period (Rr) of the sweB waves 
ii rqlbited iu a code fig^ 
Uke tte period of wind waves._Table 1-10 shows the 
time period thatch code figure represents. The 
last two dijitt of the swell wave group (HwHw) arc 
reported the same as for the wind wave group. 



TABLE 1-10 
PERIOD OF THE SWELL WAVES 



Code 
Fig- 
tire 




2 
3 
U 
5 
6 
7 
8 
9 
0 
1 
/ 



seconds or less 
seconds 



, L 5 
6 or I 

8 or -9 seconds 
10 or 11 seconds 
12 or 13 secords 
lU oi ll seconds 
16 or 17 seconds 
18 or 19 seconds 
2P:or 21 seconds 
Over 21 seconds 

Ca2M, or period not detemined 



404. Decode an airways report. 

Airways Code. After completing Vplumc 2, you 
should have knowledge of the coded elements in the 
airways cbde^Pmi should realize the uses and great 
impdrtance-^IBs code has in daily weather station 
operations within the US. Turn to foldput 4 m the 
supplement to this volume and you wiU find that 
the airways code jprqvidcs for three different 
possible : plotting raodeb; One of ^thc chief 
advantages of using the airways code is that the 
remarks of operational and mctcorologic^ 
significance are included and reports are received 
hourly; whereas the synoptic reports arc received 
once cveiy 3 hours. Each weather station has 
eSablishwi rwjuiretnchts to plot local area surface 
charts (tASC) and Iq^l area work charts (LAWC). 
These charts are normally plotted using the airways 

code. 

Chec^ Yoldbut 4 for a breakdown of the eiaments 
reported in the airways code. The plbttihg of the 
airways code is very similar to the synbptic code, 

with ^ few exceptibns: 

a. The cbmplcte sky condition is plotted to the 

lower right of the station circle, 
> b. Sky cover is reported in contractions, but 

plotted as syinbbls, 

c. Maximum or nummum temperature is plotted 

below the ^ewpoint temperature. 



Exerdflcs^..-^- . _ 

Decode the items listed below from the foHowing 
ship synoptic report: 

ZCZC SRX125 k 

7m1%44«3 73510 66806. 21322 75060 01019 
12114 30000 35602 

1. Where is the ship located? 

Latitude: Longitude: 



Foilowing plotting procedures included in foidout 4 
for all bthcr elements. -; / 



report below answer the 



Exercises (404): 
From the airways 

foilowing questions: 

PIA W3X 1/4F 135/33/33/1805/991 
1. What is sky cover? 



Z In what quadrant of the globe is the ship 
located?' 



2. The sea level pressure is 



3 What are the direction and speed of the ship? 3. Wtat^ Sbstn^tio^n to vision is (fusing the 
J. w r visibility to be lowered? 



4. Give the height of the swell waves. 



4. The •temperature is 



5. What is the period of ythe wind waves? 



5. What are the direction and speed of the wind? 

10 \ 



AIRWAYS RCFORT 



TOX 12 SCT t2S 8KM 80 OVC 7fRW- ei49/80/74/iS09/E998/T NC-8 AND 
Ci SW-NW ilOVi N/ 80708 196/ 



io 149 

TPS V <n> OTv^ 

f NC-S 
INCORRECT 



^rsB 07V 

^ 03 

T Nf-S AND 
CB SW-NW MOVE N 

CORRECT 



2S-.748 

Figure i-4. Incorrect and correct airwa^ station plot. 



6. The altimeter setting^ is 



inches. 



RR— I ^clpttation. Plot 03, not 3 as shown in 
the ihcbirect plot. 



405. Comet 9 plotted alrwsyi report. 

To comet the lorv^ys plot ip figure M, we n^ 
to do the foilbwing: 
h(h)— Sky cbnctitidn. Plot the entire sky cdhdi- 
tion,_not just the <mling layer as in the 
. incorrect plot. 
WW— Pment weather. A^en i tfatraderstorm is 
pccuxxing with rain showers, plot the 
thunderstorm symbol with a dot above 1^. 



The statibh circle must have ah overcast plotted, 
npjL brokra shown. It must agree with the 
fr»tat amount of sky coj^i\ not the <>n^ ISycf. 
REMARKS — Sea level pmsure. When thc pressure 
is estimated as in the report above, 
be sure to plot the E to show that the 
pr^fure was esUmated. 



Exercte (405): _ 

1. Compare the airways report with the plot in 
1-5 and correct any errors. 



iCtt IS SOT E90 8KN 100 OVC 7 RW-- 
iiOVO NE/ 00048 187/ 



160/ 77/77/0000/000/ C8 NE AND 8E 



77 Ul 160 
7 ^ ® 000 

77 100 OVC 

48 ^ 

25-749 

Flsure 1-1 Incorrect airways stadon plot (objective 405, exercise 1). 
• 11 
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406. DiMde i METAR lipoH. 

METAR Coita. If you ire an ofciervcr it an 
overseas lo^on, ybu^an expect to bwiome very 
famsiiar with tSe MfeTAR code. At preaent, tfic 
«fcatjie_r observer jradji^^ from Course 
3ABR2S130 j«eive oirfy liimted instructiM the 
KtETAR code. METAR code does not alter the 
principles surface wwthcr pbaervatiom, winch 
are bitt»Uy the saine throughout Ae world; rather, 
it lequuef different coding uistnictibhs. TSatfore 
if you aic familiar with the METAR code content, 
you shbidd be able to cocddc or di^«rfe_METAR 
reports. Turn to fbldout 5 m the supplematt to tlus 
volume and follow the METAR plotting gUide>and 
briskdown » we iltscusL^c* cbded_ poup. 

finm MToup CGGa)^ The|^, indtoting the 
time of Uic observations, is IVmys placed m the 
heading of a collective^ the tme group is usuaUy 
the standard time of thc_bbscrvatibh tl5pp2; 19QQ^ 
etc.). Repbrts which differ from the collection time 
by more than 10 tiiinutes must contdn a separate 

tithe group. — . 

mnd ^^tion and sp^fd (dicffffiJml Thw w 
the mean wind for the lO-minutc period 
immediately preccditit the j>bservation. The 
direction of the wind is repotted in tens of degrees. 
Conscquffltlyr the t^^ <tf ddd is always 

zero. If the maximum wiiidspei^ during 10- 
^ute period exceeds the rgwtedjwimispeed^ 
^bie thaii 5 knots, the nmdmum speed is j^rtcd 
for /fcfc ifflm^jcty dtar dddtt ^Wwwi^^te 
/fcfc danent is not rcportedL Wean wtadapceds 
and maximum windspcods in exoM of 99 kn^ are 
reported iii three difgtt For example, 290103/126 
shows a m«n windsp^a of 103 faiota wxA a 
maximunt ynndspced of 126 kndta. A ato ^d is 
reported 00000, and a varihie wind direction is 
reported VRB. To be cfiled VRB, the _ wi^ 
dir^ion must fluctuate 60* or more and the 
windspc^ must be greater than 6 knots dwing the 
penbd of observation. ^ 

Yi^iHly tVVVyX Visibility is ret^rtisd _m 
' meters— to-^^ the n^iiest 100 ig^rl, up to 5000 
meters: and to the nearest 1000 natos, bctwcm 
5000 and 9000 meters. SeftO m-Btcr^ is the 

Ume as 5 kiloaictOT, you may think of viaabdity.in 
terns of kaomctcrs for reported Vahica dT 5000 md 
above. When the visibility is mote than 9000 meters 
(approodmately 6 s^ute mflesX report 9999. 

Rimi^ay visuai jwige rSFkf^RFkPy. Runway 
visual range b reported what _ the pfwiiiftny 
v^mty a 1 milc pr tess. or wh^tf« runiMy 
visual rmge is 6000 fcet_(1830 mdters) or less. 
Although runway visual range, is dctenhined in 
hundreds of feet, it ss reported iii mettts. Valu« 
below 300 niters and ibove 1830 notcrs are^ not 
reportable values and are coded M030a and P1830 
(M means minus and P m«ms plus). This group is 



iot plotted. The reportable runway visual range 
values are converted to meters as foUows: 



RVR Is mmdnds 
10- 

itf 

12 
14 
16 
IS 
20 
22 
24 
26 

2i 

30 
32 
» 
36 
38 
40 
4S 
SO 

ss 

60 

60*' 



Rfportjtd in 
Meters 

M0300 
03^ 
0360 
0420 
0490 
0550 
0610 
0670 
07W 
0790 
^50 
0910 
0970 
i03p 
ItOO 
1160 
1220 
1370 
1520 
1670 
IS^ 
PI83d 



Present weather (Wx^)- Weather phenomena 
occurring at the time of bbscrvatidn are^ aicod^ 
stmilariy to pi«mt weather in synoptic code. The 
vaitt» are deriVitd front tables, as they are jn 
synoptic code. In Jhe METAR code, hbv^, the 
humeriotl value from, the tabfe is foUowrf by an 
abbreviation j^which further describes ^the 
pbmbmehbii. The abbreviation iS two or four 
fetters so ttat tte w^ U eiflier four or jux 
characters- For c»mph5, 95 is used to 
thunderstorm in the synoptic <^. _but m MCTAR 
code the ablJreviatidn -T$" is added so that the 
group becomes 95TS. Similirly, a wvere 
Sunderstori is report«I 97XXTS ui MITAR 

coifaf. , - - - ^ -J 

l>revis^iis n»ke it easy for yoiLto decode 

it«f»tha element of the METAR c«Ie, 

f i aye ihtchdcd primarily to diake 

' /fojr hohwcathcr , pcrsonneL There is 

^uslaboiit die letter combinations 

^ip the w'w' group^ 

Sa fbldout 13 (in the 

O^mble \. 

amplified by' preceding 
id XX for heavy or by 
if showers. Therefore, 
Lvy ram ts_ XXRA. rain 
RASN^ and rain 
^ IL^SH br SNSH. The 
of cbU^^ ^ still the^asic 
^enoif^f. and^iarifierthe 
itfi^ abbreviation 
^bw ndctirrinff toiiether. 




axkd.shbw*^ 

m 

drapifdbr fdr^ 
^ i^mmt of pe _ 

**RASirdcnfcirw^^.^- . 
^ but ^ num^itei value indicates the character of 
the Prtcipitation; 68RASN means continuous rkm 
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ud iww, wbetMi 83RASN meiiii ibdwen itf riin 
"nd mow. f^ote thst in tte for 
sKo^MTt fii ttot uaed in order to 4imit tbe gpiip to 
fix dimiMrt. tbe 83^^ the ihowery 

cbMX ^u^ oi the piecipitaiioii. Fbldout 2 containa 
tte fandUu^ p»em wnther ehirt thowihg the 
coded ytdvm for the pnwmt watte. 
^Toud troup YMCC*ilii*i>, thin group Ji 
^ynimtid to n^rt m hiimber of liyeii. I^r etch 
^ iflriivMttilJiSer, imbunti {Hi ite entered io the 
imp»rt d^itlt ^Iwa two or_inore Jyp^ of cloudj 
^1^^ ^wilJI beeet at die tame ievd« the sinount 
entotd will refer to the total amount of doudt of 
^ 5P«" it tte: revel, tjxmpt wl^ii one of the 
dboibji jomuionjinboi and it does -hot reprcseiit 
the^greaier amount 

Tte CC elemm of the cloud irbup repr^ents 
the type of obicnniif phenbmeiia or cldiuL When 
two or more t3fpq.of douds occtir with bam at the 
same level, the type tibat rqnrnnts the freatest 
v^ambttht is cpd^ Isl the case of c^ud amounts, the 
tyi^ which is cbniidimd more sighifiaint & coded. ^ 
^^^m CQmuIonifflbiB cloudf ire blMermi at the 
same Jevej^ as other clc^ QSNp, and axe iibt 
reported bMiuse they do hot reproMn^the gr^^est 
amount, each type is coded in sepdRtte cloud 
groups;_e.g., for 3/8 dquds observed at 3000 feet 
conmtingj>f 1/8 2/8 CU, 1CB030 2CU030 

is coded. The 10 reporUble cloud types and the 10 
reportable obscuring phenomena typ^ are: 





}:iimd Type 






CL ^ 


Cfirtw V 


DZ 


Driixte 


CC 


> CSfraCDOIQllM 


OR 


Bsa 


CS 


OntMtmttts 


RA 




AC 




PB 


locr PUkti 


AS 


AfiMntoi 


SN 


Snow 


NS 


Nunbottfitut 


SN 


Wemiag ^aow 


SC 


Smtocumuins 


F6 


Hoi 


ST 




HZ 


Hixi 


CU 


Cmnlv _ _ 


SA 


Saad 


es 




Ft; 





The height of the doud layers (IsdBhs) is ^ven 
by^a three-dig^ code. Following are ;^some code 
fi|P&res and correq>onding height valti^ from the 
code table. 





• 




— 


- 








2,S90 


job 


10 (MO 


* 1 IMI 


. ^ 




_ 


iin 


1 1 AAA 


3^300 




1 


3,600 


130 


-13,000 




- 








30,000 ' 


9,000 


350 


35.^ 


10^ 


400 


40,000 


12,000 



When the sky is totally bbscuied,. N.^ is coded 9, 
aiul tte dqud ppup U coded 9//h,Wi., where // 
a the two-letter phenomena c^using^ the obscuratibh 
and hJUw is the vertical visibility. 

A {wtial oiKRcuratipn is eiicbded ai a cloud 
group. The am<mnt of sky hidcten by the imrtial 
bbscuratibh is enteredL f&st, followed by the two- 
letter phehbmeiu oiusing the obstruction, and /// 
in pli^ of htlUi(u Some typical examples are: 

* 2Ee///. 

* 4H_Z///. 

* 2FU///. / 

_ Temperature and dewpbiht (TT'T«Td). this 
gcoyf foUows lOie dp ^biip iii the symbolic 
iform. Tbe ^ir Jenapcraturc— and dewpbiht 
temperature are reported b whole deg^ Celsius. 
Values less than IV" are preceded with a zero so 
that^^u«i reported are always in two digits. For 
exampte, a temperaturt of^ C is jttpbited as 09. 
Negative. temfieTature values are jpreceded with the 
letter **Nr (minus) JO that a tdnpenture of ^9" C 
is reported as M09. 



EKLC 




^^ifiwerer^ w (PHP^PHpHk^Si Wither 
a Service stations report altimeter settings in in'ch^ 
of mertmry a^ add the cbntrectiori -INS-; i.e.. 
2989INS. This group is hot plotted. 

_<^ig pm^ C^IGfDj/ihJiJ. Has. group^^ 
report^ when a ^iliiig. Wuiable ceiUpg, or surface 
based Jotai ohicuration exists. Ceiling is the height 
of the Ibweri layer of clo^ or obscuring 
^pt^bmiBiia that cbvertJ/8 or jww^t Ac sky at 
below that teveL Thif group darifi^ the jky 
-tn^iition by spec^^^ang % (filing {CIG),*c ceiling 
-4ght daigficati^ iles^pi^r (D) (using M, E, br 
when the ceiUiif Js less* than 3000 feet, and 
.;^p©rifte thcj^Kng hl^t (hhhf The aeiling height 
tiiciud<»s vertical v^tmQ kitb k tbtally pb^ired 
sky. a lajwflfc^^ is reportni, the 

' ambutit of wludi is 5/S iit^more, but the U^r(s) is 
not ^j^ue, tfe remark altered as the 

first "^^i^ in tte i^^vatibh.' If a variable 
coiii^^^?^ MBd igfe S^riabiU affects the 
li^P^ii^HlIf a ^^1^^^^* condition 

ition ti^^iiVill Be coded. Some 
ibte sky tb|er are: 



2/i Sc-Vtry&l 
td-3/8 - 

3/1 SC, Viryiiif 
to 2/8 

2/8 SU VurytBS 
to 1/8 



Sky Cb«<ttiton 
2STQfO 2SC025 
^Tbtb 3SC025 
aStdtO 3SC0M 

ifKLMfi 



Rimdrk 
CIONO bCNL C1OM023 
CiOM025 OCNL CIONO 

Gi6 £6a5OCNLCIO080 



1 the cloud type /is 



3. What is the visibility value? 



4. What weather is restricting the visibility? 



6. V^t is/thc dcwpoint temperature? 




A| the lymboUc form mdicatca. the last clefflcm of 
a METAR report is rctcrwl for remarta. The 
^ne&pd for repdrtihg remarks is dcscnbed m 
anotMT volume of this course. The ^ craphasis is 
pl^^ bfe the impprttiKe of remarks in Vblumc 2, 
. in relation to airways reports also apjpli« tr 
METAR ^orts. Anything thai amplifies 
clarU^ the dbiemtiqn oi^ naakw u mbre 
representative is appended to the report Is a 

remark. - — _ -/ . , 

The term ••SPECT dcfii^t^ aa > 
selected spwial report- this code provide* for the 
disseminatioii of Sjwial observationi_i9^ the same 
basic code form aa M^TARjepbrts. T»re are only 
two siglificant dfflerci^M. For one mng, 
reported with a SPECI report is th^^4ctT»l tim^^ 
the special observation GMJ< Second, the 
temperature/ dcwpoint andxal^ctcr setting JEroups 
are not included in SPEC! reports dissemmat^ 
long aSe. (Altimeter settings are inctaded m the 
lb<»l dissemination of specials.) AU otfer elements 
of the cixlc are identical with the METAR code 
form and are govemwl by the same codmg 

instructions. l _ . « 

As with, the airways^odc in the United Statesv^ 
your station has a current plotting :^ONdcl for the 
METAR co^. Once y6u*re familiar with the 
standard plotting modcU art at your sUtion, it 
should bc easy for yoti to adapt to plottmg models 
useb in locally produce* charts. 

at 

Exercise (^): _ 

Use the METAR report bclo^to answer the 
Ydllowing qu^tions. ^ 

MSGO 1500 215003/10 0300 45FG 7ST005 02/M02 2984INS 

1. What ifl^ the time of the report? , 



1 What are the ^iind speed, direction, and 
nuiximum winds? 




t is the ceiling height? 



1-2. todtily Prepared Charti ^ ' 

Since the airways code is most_ frequently plotted 
oh local weather chartt/ an impression is created 
that these charts are limited to this soiira of data^ 
This U not the case! Granted, the analyses required 
for local charts hbrmally requkc that a wither 
code such as airwa:^ be plotted^ However, where 
the primary anaiysS Is for wither panuncters 
other than fronts, highs, ^i\d lbwi,_it is important 
tiit you realize the types of data available for 
special analyses and construct plotting, models for 
each code ty^. Some of the basic surface weather 
eod^ used for plotting locally prepared charts are: 

• AirwayL 

• METAR. . ^ 

• Ship syOK^ic- 

• tand synoptic (backup). 

♦ 

When spinal analysis rcquircmwfts ej 
for«»3ter may ask you to plot weather data-: 
of an **unschcdulcd- variety. These cc 

• Radar reports. 

• Pilot rejports.\ 

. • Severe weither advisories. 

• Rawinsbnde and dfopsonde date 
850-mb levels). * 

• Weather recbraiatssancr^rcpc 

• CbMBAR anfijJJ^p repdr 

As shawn^bovc, almost any type ol^ata may^bc 
Slotted oh a loisa weather chart. Fdr instance, 
RECCb data imy bcjvery useful if you are lo*»ted 
at a coastal region Where a tropical dcpre«ion or 
huiricanc is approaching and the forecaster needs 
to monitor the storm's every movement. In this 
you may be somewhat "rusty" m plotting 
these reports. Therefore, there-shbtild be a plotting 
guide located near the wbfldng ar«i. Because many 
of these cod^ ate discussed in other sections of this 
volume, ybu should review the codes that are 
usuaUy restricted to plotting bh LASCs or LAWCs^ 
The first of these, gilot reports, provides the 
forecaster with infonnation on actual sighting of 
weather phenomena and is especiaUy helpful in the 
identification of severe weathfer areas, turbulence, 
icing, and other phenomena hazardous to flight 
opcratgg,^ . ^ 
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407. D(i€b<it PMEPs. 




• Figure i-6 shows^an exampic <^^^ 
reports. Oiic^ example shows a report of phenqmena 
over a specifrc area, whereas the other shows a report 
over one locahon. In bqth cases ine forecaster is able to . 
interpret this data morceasily thanjf he had to read the 
report directly from the teletype report; the forecaster 
^ ?*J1 J^sc^his data albrig^w radar reports and surface 
^^^A^^*" J^ ^Jy^^ln ijea insight imp 

some of the atmospheric processes that continually 
challenge and conrroht hirfi. Often a pilot is in a 
PJ^J'i^l'^^d^P r^P.^i?^!^^^ phchbmcha, such as newly 
formed lines of convectivc clouds tjia^ Have not been 
identified oh radarscopcs. This information provides 
added iriformktion about severe weather development. 

Exercises (407): 



^l^c PIREP below id answer the following 
questions: 

ATt UA /Oy AHN J20O45 2212 FL090 > TP UNK /SK OVC /TA 
10 /WV 270040 /TB NEC /RM R- 



I. Where is the weather phenomena located? 



2. What is the outside air tetnperature? 



3. When was the phenomena observed? 



When duplicate reports are received, plot the 4. What station reported the PIREP? 
;t report* 

b\ Aiways^nter the tinw pf obi«i>^ar^i^ * 
c. lilustrajie ^he location ft the^ phenomena. 
' d. Enter the aircraft type with PIREPs that contain 
to^oience, icing, electrical discharge, and contrail 
remarks. • • 

Plot recognizable meteorological syrhbols for the 
weather phenomena. v ' 



Pilot Repom(PiREP^^^^ 
that supports flight operations on a large scale, pilot 
t'^PPrt ihTormation: has an important part in station 
operatiot^. The fomaster use^ pilot reports id brief 
other pilots on weather phenomena that they may 
experience over the same flightpath. The forecaster 
*^ this source of data to confirm hfs predicnibhs 
of weather movenent an^^ There arc 

several methods for making this data mqrc meaninjftil 
to the Torecaster and other users, PIREPs should be 
ni"^ **i*rj!^cpUdJ 19 mct^^ (PMSV) cpmmuhicaiiohs 
unit for ready acccssibiUty and jplotted on a special 
pilot report chart, by using an abbreviated^ form of 
weather ^ymbbls or a numbering system. These 
methods^f usuigj)ilot report data arc satisfactory for? 
most usa. However, on oc^ion, a need arises to 
display th^ information symbolically on a weather 
^hart. The^rmat is interpreted as follows: 

FORMAT til UA(6^A) /OV /TP /SK /TA WV /T» /IC /RM 

• Trinimiitmg luuori jbcation identifier 

• ?^>il»»l ^"^^^^yV^f^f «o follow 

• Ppfjtipri. tinie. and altitude 

- Aircraft type 

- Sky condition 

- Air teni^ratiire 

• ^iAd dirwiion ajid speed. 

• Intensity, type,, and altitude of turbulence 

- IjiteniUy. type. %tA altitude of icini 

- AemarEi^ ^ 

: ^ M - - - - - 

Your station h» ^tablish«l standard vpo^ for 

plbttintpilot reports, based on AWS MaStial 105-22, 

Ixycgl Weather Analysis Program. Somc^ general 

lotting rules that are usuallyipllo wed at most stations 



lU 

UA(UUA) 

/oy 

/TP 
/SK 
/TA 
/WV 

/TB- Intenslt 

IXC 

/RM - 




5. Why do we need the ACFT UNKN remark? 

r 

6: What type of TURB was reported? 
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CHAPTER 2 



Upper Air Codes 




UPPER AIR xtets formshes us^ infonnatibn _about 
the stite of the atmosphere beyond the reich of 
our suHice inltnunraU. With^ _the^^j^^V<lC^^ 
ujy>er level dsG^ looting hdjp;fat of 

the trppopcuae jet stream becomes v^^liy 
tmpbssible. [)ata regarding the pbsitibhs id[ upper ^ 
air troughs and ridges, tbe^vectiqii^of^ 
i^ioistjOT.^a^^^ con^intprenore 
surfaces would be missing from ouTL^i^ther mapni , > 
9^but upper air observations. Tliis.\ wealth pf v 
ihf^hnatioh becomes meamiigful ta^qu wh^ j y 
you understu the codes used tp^co^ the 
Knowing the codes pcmnts y<ii*pOj| 
plotting of skew_-T diagraxxis, ^ ^ 
charts, winds aloft, and station cd 
In this chapter, you take a fi^ii(J^ 
Q^MP raid TEl 
upper wmd code (PILOT and PILOT 
you have reviewed each grdufj^ jjtf^^*^^^ 
study of the plotted dam oil URf ofiarts 
fqUows. pie j)iotting modeis^^^ gtdded by the 
general instructions Jbund in AWSM i05r22^ Jjstcal 
Wia^iir Anafysis Pti^am. Where plotting pbUcy 
is left to local bptibh, an existing plotting method is 
sugg^ted. 

2-L Radi^nd^ Cbde . 
\^7The radiosonde code iiandbbblc and AWSM 
103r>^4, Mei^rpTogical Codis, diiciiss the code 
fdmult ui4Kl aii^ the 4ata for ifuUq^^ 
complete code is divided into four individual parts 
(A, B, e^and D). Parts_A and C are specified for 
wb^widt dlstributidh. Parts B and D are lionxially 
ihtraded' Tbr distiibutiq^^^ in^ continefital or r^qnaj 
K'^l!^. T^^ y?^^ ^ elected to collect and 

^tribute Parts^and B in a single messa^. The 
code name TE|^P^ has been assigned to the upper 
air, dbservatibh from ^a^jatid jLt*?^*yi-__^^^^^^^ 
namai are for precise feference purposes only and 
are not tiUnsmttted. 

Parts A and B, hdrmaUy cdmpleted sddii after 
tcrmihatidh df the squnding, ait tnmsmittcd 
provide sounding _d«?|_5P including 106 

millibars (mb). this maWb data available while the 
remainder of the sounding is being evaluated and 
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coded. Several hbjurs later the remaining parts^ C 
and D, ar^ distributed. Each df the coded parts 

cdntaihs a specific type of level. ^ ^ 

It is customary to calj ^rtain stendard isobaric 
surfaces mandatory leveb. These standard levels, 
chosen by a World Metebrblbgical Orphizatidh 
(WMO) agreement, must appear wry report, 
prdvidcd, of cdu^, the sounding r«tches them. . 
Parts A and C are composed bf standard levels. 
Part A^ cbntains only thejtahdard levels at 100 mb 
and bcldw. Parts B and D ^nttin Icwl^ 
between the staiidard levels^ representing sign^ca^nt 
changes in either tcipptfature ir^'hum^ 
encbuntered during ibuMmiLtlllsha^ use y 
the term -sigiiifi»nC f<n^i:*j^^^ B ingWaes 
sigiiifi<»ii_t J^?^ up^ The following 

fbrixilO stoii^4l|e rac^d^ that applies to 

WMO Re^bn LV |$<^rti|^ Central America) and 



PART A: -"^' 



TTAA YYGOLi mff 

9SMP,P.P. T.nT»&i5f 6^tXJo 
Ophhh TTT.t$P ddf!r 
SShhh ttT,I>P ddfff 
TOhhh rrCbb ddfS 
50hlib TtTiDD ddfff 
40hhh TTT.DD ddffr 

30hhh rrnbb dd^ 

25hhh TTTiDD ddffiT 
20hhh TTT.DD ddfTT 
i5hhh Tft.bt> ddffr 
lOhhhTTTiEiDddffr 
88P,PtP, TtT.TMEXD, d,d.f,^, 

77 or 66P.P-P- dndmUUm 4VkVkV.V. 



PART B: 



TTBB YYGG/IIiii ^ 

OOPoPoPo ToToT^^DoDo 
IJPPP TtTtbD 
22PPP TTT.DD 



S^etioo I) 
(Surfioe Dtu) 



(SuiuUrd IsotMric 
Surfaon — Section 2) 



(Tropopiuie D«u — 
S«cti6h 3) 

(Majtirauin Wind Datm — 
Section 4) 



(Identification— 
Seaion I) 

(Surface D^u) 
j(Signiric|iiit Levels- 
Section 5) 
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33PPP TTODD .... etc. 
51515 ibiA«A« 



PART _C„ 

TTCC YTOOUliii 

TOkkbrrnbbddS 

JW^ TTTJ^D ddfET 

ZQiiiih rmbb <um 

dTbhh trnDD ddm 
OShhhTTIibbddffi 

03biifi rmoD dd£cr , 

O21ihhTTn0D^ar^ 
Olbhh rrt.DD 4^ 

TiT.TiDiDiidJiCft^: 

77 or 66P.P,P. d^tUfct 4VfcV»V. V. 



PART D: r * 
TTDD YYOO/ffiii 

liPPPlTT.DD 
22FPP TTr.bD 
33PPP rmDD 



AdditLooAl D&tt~ 

: Sectioa 8) 



Section 1) * 



44PPP TTr.DD . 
51515 101A«A« 



. etc. 



( 



TropopAuw Data — 

Sectiois 3) __ 
(Maximum Wind Data- 
Section 4) 



tldentificatio n — 
Section 1) 



(Significaitt Levels — 
Section 5) 

Additionai Dau — 
Section 8) 



WMO standard hbUrs of obijciratidn are (XXK), 
0600, 1200, and 1800 GMT.- if only two 
sarroundings are taken per day iDj- synoptic 
purpbsok they should be taken at 0000 and 1200 
GMT Indiviiual instru^ions to tl^ st^^^ 
cotnbinatjons other than these mentioned. The 
actual time of balloon release is specified as 30 
minutes before the standard time. The following 
paragraphs discuss the coding of the .ob^rvatiqn 
in the report along with the coding of the 
oth«p , data included in the individual parts. 

When rrferring to the code formaif^bumdticc that 
Part A is subdivided into sections. sortibn is 
described ^^ Indentincation, Surfai^ Pfta, Standard 
Isobaric Surfaces, Tropopause Data, and Maximum 
Wind Data. Within each section arc several grbufji!: 
For your cohvehiehce, the discussion of each part of 
the code follows ^his »me outlining. 

T^c code format abo shows that Parts A and € have 
a noticeable similarity.. Another similarity exists 
between Psirts B and P. To avoid repetition of 
discussion. Parts A and B arc outlined in detail; 
whereas only the unique features of Parts € and D 
enter our study. 



of the 



4M. P(<f»Kle the Identification ;group$ 
radiosonde code. Part A. 



Identificatibii Croups, fart A; the message 
identifier for Part A appears as lUe Jlfst ^up^ this 
four-letter group, TTAA^^ provides quick 
identifi^tion of Part A re^miiess of whether Jhe 
observation comciJrom a land or ship station. The 
next ^bup (YYGGId) reports a coded date, time, and 
available winds. The day of the monthJGMT) 
uiut of windsbpccd used in the report arc coded 
together in the two-dij^t YY symboL Code figures 01 
to 31 indicate the day of the month. Wheii SOis added 
to the day of the month code figu^^ it means the wmdta 
are reported jn knojs^ When meters per^econd is used, 
the day of the month code figure appears unattemi. 
AU Ucdted States stations report wrids ixi toots; 
therefore ctxie figtire 51 through 81 are used to 
indicate tte date iflUhe US^ 

The time of observation. (GG) is coded in whole 
hours GMT. If you let H refer to the standard time of 
qbservatibh, sbuiidin'^ may^ I* J^^J^^ b*?ween^ 
ininiis 45 niinutw Md H, with^^ nmiiH 30 minutes as 
the preferred release time. Any observation started 
within the 45-££ute timje Tangc has a standard time 
reported for GG. A balloon release duuidc the j^^^ 
minute time range has the nearest whole hour reported 
for GG._^ _ - 

AppenSi to the date/ timeifrbupLis M ihdi^ 
si^ufying available wind data. This cc^c fij^ 
indicates the W^est- standarf level for which wind 
data is reported, even though a lower level may have a 
missing wind . Suppose wind data is available in Pa^ A- - 
Br )U1 levels ihcludihg 100 mb. C js c^ed^As 
Cbde figurcXwould also be reported de^pitCLa ndssing 
wind at 3M mb. If 150 mb was the last level for winds^ 
code figured is reported; 200 mb, code figure 3; 300 
mb, code figure 4; etc.; wth «ich_standard 1^^^ 
'assigned an C code figure, the wind ^oup is included 
for all the leveb at'ai^cl below the level indicated by Id 
and omitted frdm levels above. If one level is missing 
below the indicated level, the win^will be reported as 
/////. Each part contains its o^OX, but since winds 
are not formally reported for signBicant levels, PariJs 
B and D have a salidus (/) code for Id. L- 

The test idehtificatibn group (Iliii) cxpresses^^ 
gebgraphical and> statioji numbering ^system. Tnci 
block number .(U) desi^ates a ^ographical area 
composed of stations. Each Station is suuigned a 
threte-digit number identifier (iu). Used^ogetheis^^^^^^^ 
blbck and .staticm. number' identify one observing 
station in the wori5S«ithout di|pircation. 

ExerciRS (408): ' _ 
Use the radiosonde c^dc. Part A, ideritificatibri data 
^yeh below to- answer the questions following: 
TTAA 06123 J2486 - ' - 

1. What geographical area is the report from? 



2. What statidn is the report from'jy^ 
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^ 3; WlHit-is t& date of the observation? 
4^ Wtait ii the time of the observatioh? 
5; tWfaat is the higheit level of winds reported? 



499. Decode siirfice data from the radlcibiMle code, 
not A« 
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SortBi^ata, Pift A. ind B bbdl cbhtaih 

sm&ce date t wo n otioabtedifferenasi exist l^tween 
the two sets dtdata. Fcrst, the indicators are differoit; 
iepbod* oiHy Part A uaSux data reports the ^^d. 

Suar^^ grmp, 99PPP. The stuiace data iiulicatbr 
for Rut A aj^^ «th^ in Rut B, Using 99 

avoida possible confu^on with the 00 iodi^tor for the 
lOf i^ ^vel also reported in Part A. 

the surface data reported is the pressure 
^ preBUre ^hie represents surface pressure 
mi&ibars at^ne of three p<H»ibleJoaddm 
itioh unth fixst. priority is the hei|^ of the 
imeht shelter. When the surface pramure is 
thaw jyte^ value omits the digit 

t f^J^cz ai^n>retation_is lu^mry in dacoding 
this_ piessure value p3r to plotting it. Remaining 
sti^ce Ndata ihcl^^ temperature, dewpdint 
deprawon, ond and sj>^. Surface 

data b. always bc^g^m^l^jV in th^ i»£parate 
groups. Any missipgpdcfimK&ie d^ii£ by 

a soliduf (/}. * J -u*"^ vv^^^c^^ 

Tmp^m^ m4 dtwp^m^^i^^o 71 ^t)oDo. It is 
not unconmion for a com^Pw^ndiosqndejreport to 
cdntaiii a combined total in ex<»ss of tempcxittire 
&nd dewpbint valu^. This al^^ yotx to the iihpbrtan<^ 
^fjde;odig| thi^^ Ah incorrectly 

d^oded^value ^^^j^^ J^ poor analysis of jhe 
various charts o£ which t|iese data are plotted; On a 
skew^ chart, J decoding or plotting error in the 

_:^|[J^4!^_^^^f^ of 
false^nnversion^ agd fidx supemdiabatic 
i!ates. Recall that a mp^ofmdiabatic lapse rate is 
present, wlwn the temperature curve crdss<» the dry 
^'^i^t to the left with an increase in altitiide. 

T^c valM of ToTo uidiotes Uk temperature in . 
whole degrees Celsius for^appropriate levels. This is 
also trtie for TT and TtTt, which fcprcscht the 
temperature for the matid^^ levels aiMd^dpbpause. 
These values are not compiete^^iless^u decode the 
value for Tib, Ti, and Tit. W^en deoddpd, these values 
provide ydii with the tenths vilueforthe tcmpeiature 
ai^ atthesame time^ temperature 
is below or above zero. Th«e tenths vaiuef range fj^m 
0 through 9. I ^ 

To dcobde a temperature group ruToTioDoKi) of 
Q^T^^i j^'^om tte code, use table 2-1 to 

determine what the T.o value 7 indicates. Table 2-1 




JFABLE 2-1 
TENTHS VALtJES 



SyMbol • Approxlaat* t«itha vmJm» and sign of 
th* air t«Bp«iT|rtur« at tha atancUi^l 
isobaric surfaces and signiricant lawls* 



T^* ApproxiAata tantha valua arxi aigh ot 
tha air ti Mp a Zit m'y at tha a^faca. 



Symbol T^t 


• Apiaroxlnata tantha 


valua and. sign of 


tha air tamparstura at tha laval of tha 




tropopauaa • 




— 






Coda 


Sign of 




Pleura 


Taazparatura* 


ftmparatura 








0 




0.0 aad 0.1 


1 




0.0 and O.I 


2 




0.2 ana 0.3 


3 




0.2 and 0.3 


k 




O.Ii and 0.^ 






b.ii and O^S 


6 




0V6 aixi 0.7 


7 




0.6 and 0.7 


S 




O.S and 0.9 ' 


9 




0.6 and 0.9 









Sign 11 



maans ^bova aaro. 
' maaha bal^w iarb . 



shows you that the temp^naiureXnTo) is a minus \^ue 
A ^ll^^^ Yllyc oT 0.6 or 0.7. In this example, the 
decoded temperature a S.f' Celsius. From table 2-1 , 
notice that the positive temperatures are indicated by 
even numbers and the negative temperatiun^ by odd 
numbers, j^thou^ Uble 2-1 shows tMt the tenths 
value mdicated by 7 coid be either 0.6 or0.7, it is not 
intended that you decide which Value ^ use. Consider 
the tenths valiie to be the same is the coded value. 

The dewpoint depression (DoDo, DP. or RD) iisay 
be reported either as m actual or a coded figure . Fo r 
deprasiohs of 5° or l^s^ the actual valu6 in degrees 
ai^ tehtfis is reported. The number 32 represents a 
3.2^dg)rasi<Hi i degrees. A coded figure 

'^P?^"?_^*P^?*i9?'_9y?^L^_- Additionally, the 
larger depressions are encoded as whole degrees only. 
Each dewpdint depression value over 5° is coded by 
adding 50 so that S6 iKicomes a dej>ressioh of 6° , 57 for 
t*,^ 60 for 10" , and further, until ^ sign^es a 49" 
depression. No provision ioriarger depressions exists. 
Also, values 51 through 55 should never be reported. 

When soUdi (//) ajt reported for temperature and 
dewpoint data,_ they are eithcr_ flsissjng or 
unobtainable. For example, the dewpoint depression 
is not reported when the temperature is below ^40" 
^]^i^L_^^J^]i 9^ equipment limitations and 
encoding instructions. . . 

Wind data, d^t^/q/Vo. The wind direction (ji^do) may 
be reported to the nearest 5" by adding 0 or 5 to the 
^iS^ o^.^Ji* *P/*<lf speed is reported 

to the nearest knot. For example, a wind direction of 
295" aad a speed for 45 knots is encoded as 29545. 
Remember the wind direction should be decoded to 
the nearest 5" by determining whether or not 500 has 
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b<»ja added to the wiridspccd _(f6fcf6)._Jf it has, been 
added, you add 5° to the value for dd. This is how you 
can obtain a wind direction to the n 

The values for fcfefe arc the windspced. The vaiucs 
coded {oviofoto need ho conversion unless 500 is added 
to the windspecd to obtain wind direction to the 
nearest 5°. The wind group 29635, therefore, decodes 
as 295° at 135 knots. 

These rules also apply to winds for the manda- 
?P?y l^y^js t^4^fD. tropo pause winds (d*d«ftftfO, and 
maximum winds (dmdmfmfinfm). 

Exercises (^): 

Decode the surface data from the following 

rawinsonde report: 

TTAA 78001 72311 99980 24062 07003 ' 
1. What is the pressure at the surface? 



and t^wind speed 




2. The wind direction is - 
is knots. 



What are the tempeitfture and dewpoint at the 
surface? 



410. Decode daUi from the mdiosohde code, Part 
f% for standard bpbaric levels. 

'* ^- ''''' ' . " 

: ' levels reported in Part A give 
tip^^fattire, dewpoint depression, and wind data for 
isobAric (constant pressure) levels* tJntiSa the earth's 
surfa<Si^ Srher'e the prasure varies, the isbbaric levels 
vary in hei|^t. Therefore^ hei^^ pressure is 

reported for thc'itaildard isobarfe levels; 

Standard Isqbaric Levels, PPhhh ttT.DD ddflT. 
Each isobaric level uses two digits of its own pressure 
as a level indicator. The indicator OOdcnotes 1000 rnb; 
85, 850 mb; and 70, 700 mb. No duplicate indicators 
exist in any one code part. However^ you may notice 
that both. Parts A and C contain 70 indicators. There 
should be rid confusiori from this^ldcntity^sincePart A 
is coded only to 100 mb and Part € is coded forJevels 
about 100 mb. The 70 indicator in Part C signifies 70 
mb. 

Fbljbwirig the iridicator for each standard isobaric 
level, yQu_ find a height (hhh) for that level. These 
heights aS to the nearest whblc mctcr up to 500 mb, 
and tb the nearest 10 meters at 5OT riib arid abbvc. A 
group of 8_549l indicates that the dataare for the 850^ 
riib level (853 arid that the hcfiPit is 14^hl meters abe^^ 
sea lcvcl_(491). The group 40714 means that 460-mb 
level IS at 7140 rneters. Ttecoded value in three 
digits cannot, of course, rcflBfct the complete height. 



Ybti dctcriiiiric the prbpcr prefix for each coded 
value from the standard heights printed _on _thc 
skcw-T chart at each level or judge them from 
expcnence. Occasionally, _the_/jflOO-mb height is 
coded wijh a value bvcr 500. This means the height 
bf the 1 OOCPmb surface is below mean sea icv^el. It 
is unlikely to find the lOOO-mb level at 500 meters 
above level. Therefore, a coded value of 632 
actually reports a height bf-l32 meters bclbw mean 
sea level. 

These heights tell the fbrecastcr where each 
"standard isobaric surface starids with respect to the 
last sburidirig and to tjic complitcd^ standard jicight. 
Whei?"this information is considered for each leveU 
it provides the forecasffer with iridicatibns bf 
troughihg, ridging, arid warm br cold air advcctibn. 

Three separate groups <^ntain the reported dat^^ 
for eaich standard Icvet However, if the h 
indicators shows that^winds are not reported, only 
two groups rcprwcnt each level. Every level riliist 
appear in sequericc even if the data for a level is 
missing. J^reqiiem the IpOO-mb levd b below 
surface and, obviously, temperature and wind data 
(^uinbt be dctcrmiricdj but the rcpbrt still maintaitis 
proper sequence by shbwirig "OOhhh / / / / / /////** 
for the_ missing data. 

Similar to the surface level, the isbbaric levels 
contain rcpbrts of temperature, dewpoint 
depressibri, arid winds (TTXpb DDffO^^ These 
g-oups are decoded the same as instructions given 
in objective 

Exercises (410): 

Decode data frorii the radiosoride coded report 
below by answering the questions following. 

TTAA 78001 T23U 99990 24062 07003 00159 //// ///// «3W3 

13860 06006 TplW 03*71 04519 50583 10974 05012 40750 24567 

04519 30933 39966 04519 25075 481/; 04027 20219 577/^ 02323 

15399 613// 34307 10650 655// 35011 

88169 623// 01514 . 
77999 ^ 

1. What is the height of the 700-rnillibar level? 

I/' 



2. The temperature 

is 



at the 400-millibar level 



3- The dewpoint at the 100-millibar level is 



4. What are the wirid direction and speed at the 



200-milSb^f level? 
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411. Difodrjta^ fron te^dfa»onde code, Psrt 
A, for the dropopausc and madiiiiini winds. 

ticjwpniej^S A inc^w ^report of 

tropopause diUa^ providing that i <ocmn between 
the surface and 100 mb. Part>C contaim the 
trb{H>pause d^ when it is aboW 100 mb. 
pttrpoB* of iUtistratiqn, suppo^u 
occurs at 240 mb. This data wouid\|ien appear in 
Part A. 

A tropopause is repreaented by thm^^groups of . 
data. The data indioitdr 88 iii the first group cadte^' 
your JKti^tion to tropopause informatioo^ The 
re mainin g portion of the group^ PiPiPi. reports the 
prostxre, in whole millibars, at the trbik»j»use level, 
The second group rej)dits tinnperat^ 
dewpoint depj^sion, ^Qt- codijfg 
instructions apply to Uib mvip .the same way that 
they do for any tempering ^oup at other levels. 
Standard coding alid appllei to the third jroup 
{dAf^^ containing wind direction and sp^^ For 
stmilanty of the tropopause level can be 

compared to the surface. When no tropopause is 
dlMerval ^tiSii the strallim covered by Part A, an 
indicator git>uj>, 88999^ app<^ in the me^ 
iflowever, no_ tropopause data is coded, this 
mdtcates the data was not rentdy ait cbllectibn time 
and. should follow in a cprrectibh ircssage later. 
FoUbwihg the trbp6{wuse 8^:tion of^ 
^nH» _ another special data section — maximum 

wind data. _ _ 

_ Maximum Wind, Part A. The_ final scctibn of 
Part A reports maximum wiiid (77 or^ ^mPmPm 
d«dif,f,fi^4VbVbV,V^ from meeting^ 

qua^ying criteria, the maximum windimust occur 
at or belbw 100 mb^«» be included in Part A. Twb 
ihdicatbr flguits, 77 or 66, idcnti^ this Kction^ 
Injlijntor 66 p]la<^, tte nuucimum wind_at_ the 
terminating level of th^^iceni The 77 indii^tbr 
tells you whien the maxiimim wind bcctJirs: bNclbw the 
terminating IcyeL The pressure (I^P«P«)__of_ the 
t^ygifwilm winri ll^el foUows. The second group, of 
course, reports the wind in the same way as for 
other levcB. ' ^ 

Repbrtgd alsb with the majuinuin wind is the 
vector <^fextnce between the maximum wind and 
the^ winds at a distance of 3000 feet below V|,V^ 
an^ 3000 tect above V^V^,. Vector difference 





Figure 2-1. Vector difTerenoe. 



Figure 2*2. Incretsed vector dinerence. 



accbuhts for both sp^d and direction, which is not 
the same as the simple difrerence betweeti two 
s peK is. Figtue 2-1 is sn illGBtratjon of^^ector 
between tw:o sp^ds. Suppose the line AB represents 
a maximum wind of 80 knbts frbm> a sppsSic 
direction as sbpwii^ Theiii also consider line AC as 
a^^knot spe^ and wind dire<^on^t a l^el 3000 
Uxt below, tine BC becomes ^e vector difference 
between the twb Uno^ Vectbr BC as shown in 
figure 2*1 represents 36 knpt^. The yectpr difference 
is 4 knots |i«j^r tton the simple diffenmc* in 
spee d between the two levels: The reason for a 
gmter difference lies in the ambuht of angular 
(direction} difiTerence between the two speeds, 
Figure 2-2 shows the sain (48 and 

80 knots) from widcty diff^^ 
BC now represents 56 knots beoiuse there is a 
wido- anjular difference between the two levels. 
This explldhs vector difference, but tl;ie methc^ for 

obtaining it mujt be taken from Federal 

Nieteoroiogicai Handbook 5, Winds Aloft 
Observations. 

T^CTf are four options for reporting maximum 
wind with which you should be famiHar. Normaiiy, 
twb grbups of data represent the wind level. 
ONccasibnally, a secondary maxixnuin is also 
Pl^r'^^ ^PJ^^^ ^^?^__s^t of 

groups, if no maximum wind can be observed in 
the stratum included in Part A^ the grbup_ 77999 
appears in the report as the thitd option. Finally, 
when no maxiffltim wind data is reported, you jn^y 
assume the data was not avatiabie at collection 
time, but shbuld foUbw in a cbrrection message 
later. 

Fart A ends with a message separation signai (;) 
fbllbwing the last grbup . bf the maximum wind 
section. From the temperature and dewpoiht 
depfessioiis of Part A, a general picture of the 
sounding to 100 mb becomes evident. It remains for 
Part B tb fill in the gaps/ showing the details of 
temperature inversions and upper layers of 
moisture. 
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ExcrdMi (411): 

Uie the radioM>nde data in exercise 410 and decode 
the information by answering the following 
question^ 

19 At what height (in millibars) do we find the 
ttopopaose? 




2* The temperature at the trop is 



3. What are the maTriimim wind direction and 
speed? 



412. Decode tWndlosonde code. Part B. 

ibtiioaonde Code, Part S. U^ke_^riLA, where 
the numbo' of leveU remains fix^ Part B contains 
as many levels as oacessary to show the significant 
changes of tCT{M;ra|utt or humidity within the 
sounding. Significant changes in wind not being 
considerod, no winds axe reports. 

TfudehUj/je^ipn, The mes^|g idratifiw^ 

TTBB, appwirs first. The rcmaming groups, 
date/ time and station numhrt^are identical to Part 
A with but one exception. That exceptidh is the 
wind indi^tor, Id^ Since nq^ winds ai^ included^ Id 
conv^ no_mra3ing for Part B. Hierefore a sohdus 
is always reported. 

z J^^^^? ^^^_^-i^_^P^^°° surface 
data, .excluding winds, appears as the first level in 
Part B. Level indicator 00, instead of 99 as in Part 
A, indi»tes surface data and is not used for jemy 
other level in Part B. The type of data reported for 
other ieveb is~ consistent with the surface data; 
namely, prosure, temperature, and dewpbint 
depressibiL 

Sign^cant levels. Indicators assigned to J each 
level and numbered in cbtisecutiye br^er maintain 
prbpet sequence. Even a level \Hthin a missing data 
stratum_ is 3^J|^^ indicator to show the 
e xis l ei M of missing data. The numbering sequenbe 
bqlins with 11 for thejurst level atK>ve the surfaced 
and , continues (22, 33, . . 88, 99, 11) for 
j sub«quent levels. (Note that 00 b used only for the 
surface level) When missing data for a single level 
occurs, the bduhdihg and missing levels appear in 
the _ _ m«sage as: 44PPP _ TTnDb_ 55 / /_/ / / / /_/ 
66PPPTTT»Db. Of courK, the letters would be 
represented by numbers in the actual report The 
coding of individual elements follows the 
procedures outlined in prtccdin^ paia^ No 
signifij^nt levels for pr»sures lower than 100 mb 
are reported in Part A 
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Ad^iioTud data: The indicator group, 51515, 
species that the groups following contain data in 
rcponally adopted code fbrms. . : 

Region IV adojtcd the 101 groups: Variora 
information that csnnot otherwise be 'included in 
thcmewa^ finds itself in the 101 grouj). You can 
locate the exact meaning of eiuch lOi group in the 
radiosonde code hMdboolL Tlie ent^ of 101 
groups has been broadly classified under a few 
general heading. For instancc,^ 101 groups l]«twech 
40 and 59 (10140-10159) give reasoiis for an 
incbmpiete or missing report, A 
reported within this gen sral heading is 
lbl43-^b8ervation delayed^ 

Groups 10165-10169 are_ broadly classed as 
doubtfiil and missing data. Group lOJ 67 indiatcs 
dbubtfiU tOTpc^turc da tew«n spedfic levels. 
So that you may know between which specific : 
levels thc^ temperature is doubtfuU a second gfbUp, ^ 
OP1P1P1P2. follows the 10167. Pi Pj represents the 
lb wcr (in ' respect to altitude) level apd shows 
pressure in hundreds and tens (520 mb as 52) or 
w^oie units (52 mb as 52). There can he nb 
confusion Stwecn thwc indicator bcaluse^ 5^^ mb 
appears in Part A, and 52 mbjn Part C. Then the 
P2P2 shows the upper bqundmg level. Another 
commonly used 101 groii^ ii this category is 10168: 
dewpbint depr«iion missing bcty/een specific IcvcLsL 
Again the OP1P1P2P2 group ^ows the bounding 
levels. _ _ _ • _ _ _ _ _ 

The next general heading sugg»ts cdrrected data. 
These arc the 101 groups from 75 to 89. You fccaU 
from the discussion bf trbpopausc ^fiS^^^umum 
wind data that o^asionaUy thb mfcrrmation is 
transmitted at #iater time in a correction message. 
These, correction messages begin with an 
identification section (TIBB YYGG/ Iliii 51515), 
then 10178 for tropopausc data or 10179 for wind, 
and finally end with the da^ itself. Additibnal data 
(101) groups provide for cbrrecting entire ^ 
transmissions^ specific^ maridatoryj^ br jSignific^rlt ^^^^ f 
levelsj br even OJhcr _10J_|P'oups » welt |*oss 
you may sec a single correction message containing 
several corrective groups lumped together. Of 
course, any cbixibinatibn of corrections nuBt apply 
tb a single part of the code^ Corrections for Part A 
are not combined with corrections to Part B. 

The last general 101 group heading is classed 
inisceUanebus. These grbUps range from 90 to 99: 
ExtrapoWed data and ^rly transmission data are 
iiicluded under this heading. 

Ex^scs (412): ^ 
Decode Part B (TTBB) bf the radiosonde code 
bclow:J)y answering the questions following. 

TTBli 780(^ 723U OWW 24062 1H23 13660 22756 07661 33711 
05271 44614 03067 53395 02377 66479 I3I74 77460 16168 SMOO 
24567 9922i 333// 11169 623/^ 22139 601/: 33146 623// 3J3I3 
10166 04«40: 
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What is tHe pressure at the second significant 
level above the surface? 



What is the temperature at the ninth significant 
level? 



report and could be tfansmitted alone^ whether or 
hot the various parts of the code are cotnbihed into 
a sihgic requifcmetit for the data, __Tiius, the 
coilection_and distribution of the part^^iy change 
from time to time. Current . comrrftigications 
schedules can provide precise information on the 
transmission of the radiosonde reports. 



3. What is the temperature at 146 millibars? 



4. What does the group 10166 inBicate? 



Exercises (413): 

Use the early transtnission data below to answer the 
questions: 

TTBB 6012/ 72353 51515 10196 85488 10865 27017 
7P078 01466 30014 50570 16980 32026 07 10194 23026 
30013; 

1. What is the time (GMT) of this report? 



0- - - - - - - - . 

413* Decode the early transmission message. 



Tnliisiiiissibh Dati. The 850-^ 700- and 
500"^b standard levels stability index form an 
abbreviated report known as the ewly transmission 
message. Coding of the stahdaTd levels ioUows the 
same rules outlinoi in Part A. These early messages 
are in addition to the complete repoit. The coded 
data for these levels in the complete report is in no 
way affected by the early me»^. A unique part of 
the_ early m^sage is the stability index. 
' The stability index, tt, j:itn be found only in the 

m»sa^ The iiKlex implies J^^^^ 
stabtfity for the stratum between surface and 500 
Sib«^Stal>le conditions are reported by code figure" 
Ql indiisive. TTi^ higher values indicate 

pdttCT StabilUy. Code_ figures 51 to 96^ incjusive^ 
indicate unstable conditions. Wiien the bidex is 
unavailable, it is hot reported. Since the stability 
index and the ^ly traiismissibh of standard level 
dat^fail into the additional data categqiy, the 
entire message is assigned the 10196 idendfier 

Each _early_m^isajE^ begins with an identification 
scctibrirTTTB YYGG/ Iliii 51515. The 10196 
identifier that follows shov9!i tha^ J5(^^ 700-, and 
500-mb levels and stability mdex data follow. 
Oaaisionally, one of the le\^ cannot be reported. 
Rather than burdening the message with a series of 
?P!i^_^??*^/_ 101 fi^roups may be reported to show 
the omission. As an tUustration, 10195 identifies 
data for 850- and 500-mb levels and stability index. 
Data for 700 mb being uhavailabl<^r^fiii^message 
Vomgletely omils the level. Code figure 10195 
^I'^^s^Uiv for the 506-mb level and stability index; 
10198 identifies 700-mb data and stability index. 
• {See table 2-2.) 

_5^P"Jfcb _the early ^a^sage has a Part B 
identification section, it is a separate message. Part 
B precede the transmission of the entire reports 
Actually, each part of the code is an individual 



2: What does the group 10196 indicate? 



3. the height of the 700 mb is 



4. What is the stability index? 



414. Decode the radiosonde code. Parts C and D. 



All mahdatbrjLjcvcls alk)ve 100 mb ait ttpgtti^ 
in Part Q Md ?i^fi<^^ Icveb in Part D. J-iato 
"^coding is^ ^milar to_Parts A and B. Ody minoj- 
differenqn bet^uceh reporting procedures ji«d_ to be 
pointed but. Naturally, the mcssap identifier is 
different Part C^U identified by TxCC Aiso^^the 
wind indicator Id, .though stiU a coded ^figure, 
indicates a standard l eveL within Part C. Part D 
message idehtificr is TTDD. 

Other deviations exist jn the way heights (hhhj 
and prKSores (PPP) are reported. All heights are in 
meters ^d show the thousands,_huhdreds« and tens 
digits. Therefore a height of 18,510 meters becomes 
a code value of 851. Pt^ in 
tenlhs of a millibar. This becomes important in 
Part C only for reporting tropopause or maximum 
wind pressure levels and applies to the^ Part D 



When the tropopause section in Part A is. coded 
88999, you may expect tropopause data in Part C. 
Similarly^ you expect m^ucimum wind data iii vPait 
C when 77999 is coded in Part A. When a code o^ 
88999 in Part C appears as well, no tropopause can 
be determined. A similar rule applies to maximum 
wind. Neither tropopause nor maximum wind data 
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TAfitE 2-2 
EARLY TRANSMISSION 101 COOES 



Symbol A^fA^f Fom of Additional Data 
Reported 



Code 
Figure 



94 
95 

96 

97 
98 
99 



94-99: Early Transmission Messages \ 

la\t-hevei Mean Hinds for Surface to 5,00b-fddt Layer and 
5,090- to lO,l!fe0-foot tayer ..... ddfff ddfff . 

Early transmission of 850- and 550-fflb data and staBllity 
indoe f^^ldw . , ' . . . 85hhh TTT^DD ddfff 50hhh 
TTTaSS^dfff igig. 

Early trimsmission of 850-, ^Mpi and 500-^b data and 
stability index follow . v . . . 85hhh TTTaDD ddfff 
70hhh trigpt) ddfff 50hWi TTtaBD ddfff igis- 

, Early transmission of 500-mb data stability index follow 
..... 50hhh tttaDD ddfff igls- ^ 

."^rly transmission of 700-mb data and stability index 
V follow ..... 70idih TTfaDD ddfff igig. 

Not to be assigned. 



can be coded in Part C unless they occur at a 
pressure less thaii 100 mb. 

The last bit of information that (^n be added to 
* Parts B or D, wherever it applies, is the plain 
language data cdhcernirig a supetadiabatic lapse 
rate. Plain language data aiwaj^ follows the 51515 
indicator used for 101 groups. The contraction 
*5UPER" identifies supcradiabatic lapse rates. 
Kilher of the following formats may be 
l^rtcd: 51515 lOlAwAff SUPER Pf Ps— PtPt, or 
51515 SUPER PbPb— PtPt. The latter example 
indicates a superadiabatic lapse rate without other 
101 groups as additibhal data. Lapse rate data 
follows all other 101 groups reported. Bounding 
levels of the layer are shown by PbPb (base) and 
PrPx (top)._ They represent the pressures in tcns^of ,^ 
millibars (Part B) or whole miUibars (Part 
Identifi<sition of superadiabatic layers provides 
great help to ^ the skew-T plotter. 
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When all four^parts are coiwidcrcd tdgcth^er, they 
cbmpicte the TEMP (land station) form of 
radiosonde: 

Exercises (414): 

Answer the questions following after inspecting the 
rawinsonde report immediately below. 

tree 731 j^-Wi 70799 631// 21065 5«b»S 707// 27574 

30312 591 H 2MT7 20372 333// 235M 

889W 

77W: - __ 
TTDD 731*2/ 72403 j 1700 «!// 33640 631// 33460 731// 4444M 
707// 33360 611// 66300 391// 77260 379/' ICHO 349// 99186 
489// 1116^ 303// 22i43 463// 



I; - What is the temperature ^ at 70 millibars? 



364 



ERIC 



2. The wiiid diirctidn and speed at SO millibars 
arc at . 



'3. The temperature at 36 millibars is . 



415. Decode TEMP SQIP. radlosbhde reports. 




Radiosonde Code TEMPSRIP. Ship sutions 
talcing upper air soiindin^_c6d6 their data in 
TEMP SHIP^ form. The TEMP SHIP xi^gc 
comes in fou/ ^rte ^d js identi^ TEMP in 
^odf format, ^data Sported, and transmission 
ara pgetwht The ocdy^ hotio^Sle dii&renoe_ you 
find ^twccn TEMP TEMP SHIP- 

mcs»gcs cxms jn the idemiteuion section. 

The geographical and st^^pfetmbering ofjhip 
statiohs.^nnbt be easily ^xprmH by aa IliS flrottp 
as in TEMP code. Instead, the ship's latitude, 
l/^°8i^M^*_%^^_M^^ replace the 
Hiii in the identifi^tion swtion. Three ^oups 
contain Jocatibn information. Following jthe 
' message idehtiiier ami' date/ time _^6upsA which 
rc«rtnble their j^unterparts in. TENiP cc^e, comes 
the fir^ of the three groups — latitude^ ^ - ; 

The latitude group, 99L«tiLi, reports ship 
position between the equiltor and the pole to the 
nearest 0.1® latitude. Longitude aiid qiiadrant of 
the globe are coded in_ the _ JwcojQd group, 
Q^L^foL^Lb- Without direction designators, yoit 
would find it diincult to deterinihe whether latitude 
was north or sbiith and longitude was east or west. 
Howevet, the cod^i qtiadmnt figure, Q^«Jd(U<?J^ 
both. Mentally sBce the globe into four parts; once 
at the equator^ dividing north and south, and a^n 
at the CP / 180^: meridian, dividing east and west. . 
From_ table 2-3, Qt ??<te figures define c4ch 
quadrant. Quadrant 7 locates ships navigating the 
waters bordering all sidc^ of North America* When 

^PP^Ars as 7,- you know at oho: that the latittide 
is north and Jongitude is w«t. An exact position 
can then be found, using the reported latitude and 
longitude. Longitude also appears to O.P. 



TABLE 2-3 
SYMBOL Qc 



God« ^ 
Fig- 

j ur* 


latitude 


Longitude 

^ ^- 






1 
3 
5 
7 


^^orth 

South 
South 
North 


East 

W«5t 

West 
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the 
LlJinpoiiit' 
fai^^n 
in 

Jsitions 
ie, jrbu 
Ma 

Bii^rsden w 
cd^. Eac 

^^^^^^^ __ 
coincide with the 



|ah,d . lohgitiide: groups 
ip Ipcatibh, the third 
|number,_^ycr^ the 
?i^;_^^ince 
^ lad^^e- 
' " (wf need 
dws the 
M in the 
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uare is divided into 1^. 
^^rcs give the numbcr of :^ 
^rsden and, intidentfUy, 

11 of ^o%h tjie' liltttyjae 

and longitude. Suppo^^hip*s iocation appNSired "\ 
Lh thc- MMMUuUU .^M^-as 0S823. From figt^i|: \ 
•2-3, ybtf can place th^Hj^^^ of the Hawaiian 
Islands at 22^ and ^fsy^ W. The reinainihg 
elemeil^ of 75MP SHIP code bear no difference 
from TEMP pd^. Ships even transmit eaHy data 
messages. 



Exercises (415): 

1. Answer questions, a through e, using the 
fdllbwing coded report: 



UUAA 77121 99471 7flM I4676j9#3l Mill I6#S ##111 l#4M 

I0n 835## #t#I6 I7n7 7#9» #b«l I6#32 3#5«2 2fr74 I6|2I ' 

4f724 32361 l}#S 3#92# 413// 14#43 23937 Sl(// I4#69 2#|73 

613/ / 14133 13331 347// 23##4 1^16 371// 2^ t82M 63311 
14^2 T724# 13^72; ^ 



a. Wnat information is obtained from the first 
^oup? __ 

b. The 99471 group indicates the and 

is : ^ N. 

c. What informatiop'^can be decoded from the 
:fflI69 group?, 

d. The fourth g^biip includes what 
information? 

e. What are the temperature and dewpoint at 
the water surface? 



2.^ Use the foilowing coded report tosgnswer 
questions a through d. 



UUAA 77M1 9^«l 7#197 11269 99#14 fH\2 Hfit ##I13 #^217 
//'//"/ ip437' ###17 2i#29 7#966 #6762 331 'sfc 3*2 g\M Sf^ 
4#7it 33136 S#79 3#9#6 411// 22#9I 2S#24 57lk 221^b2#(^2 . 
^31// S#97 13342 387// IX$6$ 10397 391/ / ;23#4f |k2#^:^;(rr 
ai#4 77234 22129 42332; 



The ship's latitude is 
lohgitiide is 



b. The Marsden ' Squa_i%^ Mmber . 

c. The height of the lOSO^mliUbar surface is 

- (coded figure). 

d. The wind direction and speed at the ISO- 

millibar surface arc at 

knots. 
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or 

or. 
or 

6H^H«H^Ho 



2-2, Upper Wind £odc pxrtc. 

' Code name -PILOT* rcfca t6_ the upper wind 
l^od stlti(HL The form of the code 
used by iJdps in R^rting aj)per wiod ota^^ 
diflb^ from the form used by iaod stadons only in 
regihl to the ideiitiC<ition data. Jnst asin TES4£i^**of '''' 
SHIP, the Iliii Identifier is replaced by the groupie 55nPiPi 
MLa-.L, Qc^^^^^ Tbesi 
^ottps were covered in objective 415: Upper vi||ds^ 
serve for plbtiihg^ station continuity charts, jvinds 
aloft maps, sp^niic_ level wihds'oS the skew-T, a|d 
I^U^i^l winds. Since a; nulioipnde sounding 
^rx^te upper ^in^, both PILOT and TE^1P 
codes may be derived from a single^ sounding. "^In 
' ' smyiJupluatio^ and Coding can 

be a^M^. Like TEMP code, four parte (A, G, 
and b) divide the upper wind code. 

l€ese parts possess the same cha^ 
collection and distribution^ Jevel ;orientation, and 
nntuni coverage as the TEMP!*cbdc. Part A is 
intended I for woH^ distribution and contains 
winds for sundaid isqbaric levels; Part B furnishes 
winds at signifiomt and fixed rcfi^onaj^levcls; Parts 
A and B cover the stratum between surface and 100 
mbs. 



PPCC YYGG*. Iliu 
44nPtP, 

_or_ 
55nP,P, 



ddffT ddfrr ^ni 



^S^tmtmtm 4V»V»V.V, 



^^tmtmfm 4V»V»V.V,; 



(laniullcatioh'- Section 1) 
f 



(SUi3MS«rd Uobahc Sur- 
.fioesHSection 2) » 



;P>^TD: 

- .|*PDD YTGGa4 Iliii 
'9 : 
or UuiiisUi ddflT ddflT ddflf 

I 



' 9 
or 
1 



taUiUiui ddffT <34ttT ddflf. 



(Maximum Wind Clau^ 
Section 3) 



(IdcotiricaUon-Sectioii 1) 



(Flxjed RcfioniU Lcvejls 
and Sipufioam Levcb-^ 
Snrtion 4) 



Upper wind_ data are ndiTO available four 
times daily, beginning at 0000 GMT. At those times 
when the wind observation coincides with 
rmdiosoii^e reporting (0000 and 12002), the upper 
winds arc attached to Ahj[ nuiibso report. 
IKcause of this grouping together. Part A PILOT 
becomes uxihecessary^sihc^ it 
reported in Part A TEMP. This is also true for 
Part e PILOT and TTM^^^ TTic cbmjjlctc code is 
outlined here in much the same manner as the 
rtdibsbnde code. The format below tiiustmes 
symbolically the four parts of the code. 



416. Decode upper wind code, Paris A ahd C. 

Upper wind Ccxle^ Parti A and C. Standard levels 
are the same standard isobari^ stirfaces reported in the 
radiosonde code. Qxiantitattve changes^in direction or 
speed appear in the code ^ significant levels: Added to 
these two types are fixed altitude levels included by 
regional agreement. Parts^vA and C cdhtaih the 
standard levels witfi 100 mb is the dividing level. Sinc^ 
these winds arc included in Parts A and € of the 
radiosOTde_ code, and C of the ippcr wind 

code are jiormaiiy not used inltegqri IV. 

TdenUjftcaHoh section. Identification dat^ wittthe 
ex^ptioii of the message identifier^ is Jdeiiti<^ for aU 
parts^ofthe code^pate*time data (YYGGiiJ gives you 
the same mfonnation as in th^ iadiosoti3evCode, 
includihg the unit of measurement for windmed. 
Code item a*: iS the date-time group rclates/<o the 



PART A: 

PPAA YYGOfc Iliii 
44nP,P, 

_or_ 

55nP,P, 

44qP,P, 

__pr 
53nP,PL 
77P.P.R. 
or 

W.P-Pi 

' or 



method oT 
meaning oi 



(Idcntiikmtioii-Sectioti I) 




imiigjvinds reported in the c^ 
"e figures for are: 



le. The 



ddfrr ddfTT ddffr 



(Stfthdftrd Isob«ric 
SurfAcei^Sec4ion 2) 



6 Ha Ha Hai Ha 

PART B: 



ddfrr ddfir ddifr 

^^UUU 4V»V,V.V. 

J 

d.d.r.af« 4V,v»v,v,: 



(Miximuffl Wind Dau-. 
Section 3) « 



PPBB YYGOfc Iliii 



9i«uiUiU9 



ddfrr ddfrr ddffr 



ddfrr ddfrr ddfrr: 



(IdenafiGitiOiv- Section 1) 
(Fix«d Regiorml _ Lcveli 
And ^igpnificaht Lcv«]»— 
SctliOn 4) ^ 



: Cod!r Figure Equipment 

0 Er^A^J^it^'^^A. w with wlnd- 
DOcfsurins instrument. - 

1 bpticcl tbeodotite: 

2 Riultb'tbebddlite. 

3 . Rad i r. 

4 ^resMurt instrument associated ;,with wind- 
measuring equipment, but pressure eieiheiit 
faicH during ascent. 

The type of observing equipment used is also 
'reflected in the indicator for standard levels 
discussed in the next topic. 

Standard isobaric teveis. An indicator group 
(55nPiPj or 44riPiPi) introduces a series of 
tahdard levels. When the standard levels ^e 
located by means of pressure measuring equipment 
(34 of 0). 44 is reponcd. When winds arc reported 

21 __ ' 89 
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• I pproximatm^ 
s^fig^gtos (a4 of iS^^ifH^^l^^ 
: t ^ p^ tf| | Brll reveals the huiti^ of siii^jic^ 
^: Vl^^t^nd OHinot exceed thi^;Pi^i is J pressure 
.5r for the first level of the series, Afr incMcatof 
^^385 tells you that the levels are locat^ h^^ 
BtT mcasureaient (44), three somdard levels are 
p^tadrf in the first series, and th© first level of the 
>^^^cs ts at 850 mj> (85). The tliree wind jrb^^^^ 
" follow the indicator arc coded i^ djdffT formt and 
represent the winds for the 850-, 760^ and 500-mb 
standard pressure leveb. The 55ifPiPi ^bups are 

)repait^ as fliahy times as heeded .t6 tepdft all the 
standard isdbaric levels.^ _ ^ _ 
' M^bman wind3,Paat A cSStains the reporting of 
maximuih wind data. One of two possible mc^ods 
is xis^ in reporting maximum wind ^ata/The format 
77PmP«P« or 66P,nPmPmTeprcserils one method, and 
7H« Hm HmHm or6HmHmHfeHm, a second method. The 
method used dfpchds entirely upon wl|cther the level 
^of maximuin wind was d^erminrti by pressure 
nirasurtanent (PsPmP^^ or by mieans of si height ^ 

computation (HmHmUmHm). - _ L : -^^ 

The data reported for PmPmPm rcjjrcsen 
pr^ure at thejevel of maxjniom wind: Up to and^ 
mcluding ibb mb, the pressure is reported to the 
nearest whole miUibar and to the nearest tenth of a 
millibar- above 100 mb. Whcnjress^^ 
available, the level ofthe' maximum wind i^ reported 
with respect to a computed altitude, represented by 
HmHm H*Hi^ The altitude is reparted in increments of 
30 fSStT For example, if the code figure 1460 is 
repqrtirf, the_ true altitude can be_ obtained by. 
moltipiymg the reported value by 30 (1400 X 30 

# 42,000 f^). ; _z - 

The ihdi(»tdrt 66 (o^r 6) an 77 (or 7) express the 
. same meaning/as in the xadiosohde code. The max 
wind i^elf, "d„xdni fmfmfm." decodes the same as 

any jj^hd group. If the maximum wind was not 
observed^ the indicator group 77999 is inserted to give 
positive notification that the maximuin wind .data is 
not available. 

Exercise (416): 

_ ■ ~_ _ : : . j_ 

1. Decode the upper level winds for the fbllbwihg 
levels from the TEMP SHIPs{;eport below: 



QQAA 77173 9941$ J«27 i53l3 m77 tl*?? 14*26 55wj 

i4#34 I4$yt I5f46 553^ll#22 26««6 28#I4 77999; 



a: The 85a-mb level: _ 

b. The 300-mb levcL _ 

c. The 250-mb level: 

d. "Maximum winds ^ire: 



1 Fronr the Upper wind report below, decode the 
upper level winds for the levels indicated ^ 



QQAA 17173 99561 7#i96 11269 55385 22#i6 2f527 22#46 55J^ 
22164 21517 21595 55331 21106 2i#79 23#a 77247 2ii#7: 

_ - " _ 

a: ^hfe l0O-mb level: 

b. Thl^'3JW5-mb k^^^ 

c. The 700'tnb level: — 

d. Maximum wind is 



417. Decode iii uj^et^ wind code, Pl»tB^indiG»te its 
1*^^^ J'L the^ rawfaasonde report; and dilTerentiate 
between Parts B and D of the code. 
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^ypper WIiid Code, Parts B and D. Parts B and D 
CQ^in the foced aititude levels with significant levels 
p^^ bet wwh/ Whenever a fixed altitude level closely 
apprbximates the height^a standardJeveU the report 
oniits the Jixed_ altitude This explains why 5000 
feet (856 mb) and 10,000 feet (700 mb), for example, do 
hot app^r'as fixed altitude levels. ________ _-_ 

Signiffcant w4^I^4A^1W^ kvi^is. These levels in 
Part B are abo precededdby an indicator group. The 
key to d^odihg the dilta in this section is the 9TnUiU2 us 
group. The firat digit, 9^ is an indjcatw idcnti^^^^ 
poup and specifying that the leveb reported are belo w 
100,060 feet and the aliitude figure is expressed in 
idOO-foot increments. The tV eleincnt sj5^^^ 
altitudc of the winds jn tens of thousands of feet of the 
first wind data grotip following. In effect, this means 
that a u coded as "O** refers to winds below 10,000 fwt. 
If tn is 1, the base level of the winds reportedintte 
^oups is l6,0b0 fc^t;ra tn of 2 means a base level of 
26,600 feet, and to on up to 90^000 feet The figures 
coded for *iiiU2U3 specify the units digiu of the mnd 
levels ifi increments of 1000 feet for the three successive 
leveb. For example; a 9tflU!U2U3groupi:ided as 91246 
indicatiK that* the wind data are for 12,000, 14,000 and 
16jW0jfe«jt^ , 

The 'ti^ee^ data groups that follow the 9tauiU2U3 
group are, again,^ encoded the same as wind data 
groups in the radiosonde code. However, there may 
hc^ always be three datajroups. Jf the 9tnUiU2U3 g^^ 
ii used to report Icss.than three leveb, solidi (/) will be 
coded in the group for 112 and 113, as appropriate. For 
example, if the tcrrnination of the soundingoccurred at 
98^6(» feet, thejp-oup 998/ / , foHowed by the wind daU 
group, would .be the proper method of encoding thb 
ihfonhatidh. As a matter of fact, the wind at 
termination is always includisljas the last sipiificanf 
level, jcBt as the wind at the surface is always encoded 
as^e first significant level. . 

TTie group 9toUiU2U3 used in Part B may take on a 
slightly /different fom in Pa^^ D. lTie 9' indicator 
spcoUlcd that Jhe leveb reported in Part B were below 
i OO^ObO feet and that the altitude figure was expressed 
in increments of 1000 feet. If the ascent extends to 
100^000 feet and higher, the indicator 1 is used in heu of 
the 9. The indicatori specifies • - 

^ - t^- 
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th*t tKc levels repdrteSFwt 106,060 feet or above 
Md arc expressed in i^rcmcnti of i00QS feci;- 
Following thr last wind data ttbiip- tte mcsw"^ 
' sepamtion sigiml signifiw^e 
aiesiagc. The 9 group iiPrcpieatcd as^mimy times as 
i^mxy to report 1^ significant and fixcd^iitfiode 
.levels. ; - 



ana B of thb r 



^. . ^ ► , ^ _ . _ . - . 

When tHc elements in Parts^^ 
iibsohde code (TTAA and TTBB) 
aie coj^^nc wth cJ^^^^ in Part B of the upper^ 
wind code (PPSB),^ey form a rawinsbnde report.'^" 

Whei^ Parts e and D (ttec and_TTpD)^ 
cdmbihed with Part D (PPDB) and arc transihitted 
togcthw^ they furnish data above 100 mbs in the 
rawinsonde report. 

Exercia« (417): 

1. Which of the upper winds code is included* 
in the rawinsonde rcr * 



Answer the questions dh decoding of P^rt B of 
3P?^ winds code from the foUdwihg 
report: 



PPBB inm 723} I 9P23 9t0i3 i55«4 $5m m6i 05^04 
g5#ij 64317 9#89/ M 5022 91246 05016)03017 03314 
9205/ 04312.04321 m ,»^I8 03327 0^>27 94148 0202« - 
03014 27008 95ij// 29008 . 

0 ■ . 

__ > _ . _ '^-"^ 

a. What are the wind direction and speed at the 
surface? "'^-r^ 



b. Decode the 9205/ group. 



c. ^^t are the wi'*^ speed and direction ^t the 
^,666-foot level? 



3. What is the main difference between the Part B 
and Part D in the upper air code? 



2-3. Skew-T, Cohstaiit Prelsiire, and 

Winds Aloft CbarU 
. Now that ybii ha^ reviewed the radiosonde and 
y,P^*l_^'*^ codcMye will review the plotting of 
this data. Then n|MBw|^ go one step further and 
cover the detection and correction of plotting 
errbrs. ^ . 



^I^r ^^fii^^ rawinsonde data provided to defect 
apj^ correct ^n y errors on the pidlled 
thehnodynamic diagrath (skew-t); 

atfore jbu begin checking for citbrs, a review of 
sonie_ bf_the plotting rules is apprbpriate. 

Plotting Siccw-t eharts. The thermodyijamic 
diagram (skew-T) is a commonly plotted chart used 
^'■f J^cather persbhhel. The number of required 
upon sources bf data, seasoh, and 
_^.ithc extent of the desired__aiuUysis. In 
operations, one chart is used- for each reporting 
station, and hot more than two surrounding of 
new data are plotted bh it. 

Whin preparing a skcw-T chart, enter a trace 
from a previous soundmg on the chart for 
cbhtihuity. A I2-hbur interval between reports 
pcnnits the forecaster tb see bh one chart the 
atmosj)heric-_changes tte at a particular 

station. Trace the temperature and dewpoint curves- 
irpm the preceding (continuity) soonding in black 
ink br pencil without transcriptibh of data, or 
circling of any^jjqint. ^Usually, ybu db/this before 
plotting the first new -sounding. Plot the first new 
souhdih^ that , is 6 or 12 hours later than the black 
continuity traced in blue pencil, and plot the second 
new^sounding (i2 or 24 houra aftcr^ black trace) 
in red pencil^ This plating method ailows_ the use 
of red for the third set bf curves to emphasize the 
latest data, — * 

-1:^1^*** ^lA^^^^ratUfb curve and a dewpbiht 
curve are plotted -^for ^h_ sounding. Locate the 
pbirits tb be plotted on the chart by reference to the 
pre^re and temperature ^frce air br dewpointX of 
level. Plot dewpbirit temperatures after 
subtracting the dewpoint^ deprosion^ from thc: free 
air temperture. A. plotting template is available for 
this purpbse. Indicate the temperature and 
^<5wppint by a small dbt Ibcated at the appi^priatc' 
ptcssurelevel. Draw a smaU circle of appro ximately 
i/,8 inch diameter around each dot on the 
temperature arid dcwpbint curves. This circle wBl 
a;d in lb(^tirig the pbihts when ybu draw the 

^i*™??*i??<3 y?'^^ J^i'c^. in 

identifying sjgntficant pointe on^he curves: Alwayjj 
^represent the free air: temperature curve by '*' sotid 
line arid the dewpbiht curve by a dashed line. 
Identify superadiabatic lap^ i^rl^tes^^^^ii^jtcri^ 
"StfPER" near the curve and drawing l^!s^^p t|ic 
bbuhdaries. _ - )^ 

To show temperature and H^wj^nt curves 
thrbUgh strata bf dbubtful data, dr^v^^em in the 
norm^ manner; however, the fimits of these straa 
must be indicated in the space «above the legend at 
the bottom rii^ht. 9_f the diagram (e.g., TEMP ^ 
DBTFL 6tt)-550 MB) in the same cblor that you 
use for plotting the curves. Where there is a 
stratum of missing data, terminate the curves at the 
lower boundary of the stratum and start the curves 
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ipdn St the iipper boundary of the stratum. ^ntCT 
the symbol -MI$DA" in thc^niiddte of the stratum 
of miiiiiig data in tte auH* color ytou use for 
pldttinj the ggvq. -MlOTliA'' > aSo entered 
whenev^^ sttamm comams ufe d^Arpbmt data and 
the ak teajperanirc is wanner than ^-AOP C. Stme 
dewpbint data ate not enoodei^ for air temperatures 
cbldef tten Q no pio^ remark is hepessa^r^^ 
for misiiqr dewpoint data^j^^j^ _• ^ 

For iwfeS from 1000 to 100 millS^Bi^g*?^^^? 
hSfht of each standard tevd^^ 
it pcrtaihi just in»dc dth ed^ of the^. diijgramL 
Enter the faei^ for levels above 100 nSiliibars just 
inside the nght edge. If ncdsiiliy, adjrat the 
position of heii^ entries to a^oid coirflirt with 
, other plotted dat5-_Entcr aS Imgfat values ezacdy 
as they arc received. 

Plot wind data at the standard levels in the same 
color as the correspbndiM sounding curves, uibg 
5iand shafts aiid taftrbf. ^t wind data at other ; 
levels. tak« f rom ^he uppr wind rcgbrt for the 
same time. ^n the solid dots. Plot reports in 
the ^ame ouitmer that you wbuld^plqt wmds_on 
su^ce charts {north is at^thc top of the diagram, a 
full barb equals 10 knoS^etc). Use the right-hand 
^ staff for the first wind report, and plot Stici^ig 
reports on tjie Siiddle or Itft-hand At*? : 
ybii do hot cbj^ the winds for the contbuity trace 
unless the foreowter spedficaiiy desires them, in 
which case they arc plotted on the right-hand staff. 

f?or idcntifi(»tibh, chtcr a , legcnd_ for^ 
sounding that is plotted. Station index number (or 
location indctitifier);^stadon name, arid time and 
dktc (GMT) cotnplete the Icgchd. Use the same 
color for legend entries that you use for the 
. corresponding sounding-curves. When a scheduled 
sounding is not rcc^Bt complete the legend 




cttStt and ciitcr the 101 group, idcnttfying the 
reason for ho' qbstrv^tion in the spacc_ above the 
legeiid in the appropriate color. If a 101 group lis 
not receivedi cnt^ ^ MISG." A. N. 

Podble rtbttihg Eitors. Experience in plotung 
skew-T charti tiftchcs you how to detect crron^^ 
ft least suspect jKistaken plotting. Hb 
trwn rwuit from plotting. If, for example^ the 
winds for Jhc standard ^nd sigmfi<»nt levels arc aQ 
gcncraUy frbm 270^, while the wind diSction at 
sbmc middle level js reported as 170^, _ii is 
reasonable to suspcct'^an crrbr at that level. This is 
rly true if this reported wind is d^^ 
in height by winds that arc reported from 

Errors in temperature plotting caii be detected 
Qiuatty by inspection bf the sbuilding *nd by 
cbmpansbn with the previous squndin^^nrnar 
supcradiabatio lapse late^houid be redfecked for 
acciiracy. GfBa or"^ erratic changes from the 
previous scrt^ding" br M^rbyg^^sdUn arc 
potential ^ori Maiiy ' pIofeM4^ 
vicitims b^a 10** error, wlu^yH^ 
corrimit^^ute of the sSe^tJfexnpCTaturc lines. 
Accid^^X connecting a dcwpbidt to the 
temperature icurvc also causes Xn unusual looking 
lapse rate. It is always a good idea to ^lip_thc 
radibfciide rcpqr* tjft^^te plotted skew-T. 
when a question an&^atbut the aomracy of the 
plot, it cap. be chccked^Httncdiately without having 
to search for the filed report. Th6 skew-T chart's 
value as an anatyss and forecast tool attaches a- 
high degree of impbrtam:e tp^iU^ratc and rapid 
plotting. A ^carelessly dr^wn "skew-T is worthless^. 

Check the cqgecPdata ^cn below with t^ic actual 
plotted sJ^w-T.for statib» 364 (flatteras, N.C.) on 
foldout 6 in tlMf separate inclbsure to this Ijjolumc. 



17633 ' 
21525* 
25683 
69911 


17005 ' 
5058^ 

j^s-^ - 


00234 
1(780 > 
27041 


19258 
25034 
^ 20226 


17518 
4^756 

603// 


^603 
ai80 
-.27041 


17633 , 
03280 
38956- 
SUPER 


11016 , 
66447^ 
2215r 


19657 
16580 
. 729// 


. 22802 
77428 
33142 


03815 
1856 1 

679// 


33799 
88417 
441^8 


17g5 
'20028 
25537 
9503/ 


17520 

909// 
26049 
29043 


18921 
21025 
26541 
30542 


90345 
91246 
, 9305/ 


19022 
22029 
26541 


19523 
22029 
27541 



You wiH find the foUbwihg errors in plottmg: 
a. The height of this 850-mb level, 
ft. The height of the 25d-mb level. _ 
c. The"' additional data group 51515 SUPER 
80-80 not plotted. 



i The remark "M ABOVE- not plotted at the 

tcrtnination of dewpoint curve. 
e The station not plotted (Hatteras, NXO_. 
/ In the 66447 level, -13.5 plotted should have 

been -16.5. 
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t. 



In the 22tS0 leveU -7r.9 plotted should have 
trnrn --7X9. 

^H^nds at 400^b level, 30^ knots should haVe 
been 42 kndti, 26(P should havt been 27(^. 
No horizontal line drawn for trbpdpause level. 
Maxifiinm wind has no aitowhead. 



fii the 71928 group/ -39.5 plotted 
dei^int should have been -29.5. 



I No wi^d ploi 



r 45.000 ft. 
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Exkrcipe (418): 

1. Use^ the coded report below to check the 
plotted >k€w-T on _ foldout 7 in the separate 
iKiosure to tha ^lume (Sbtion 645, Grsn ; 
Bay W!) for errors, tist errors found tn the 
space below the coded data. 



24131 

15332 

wm 

TTSB 
I21#i 

419// 

"527// . 

2S531 
m» 
24#96 



M537 
3IS72 
521// 
431// 
2261# 

51IIZ. 
447i#^ 

99343 
55138' 

$xm 

9#7S9 



23563 



72645' 

71772 

423// 

23594 

2#31 

72645 
lj49#l 
441// 

mil 

72645 
27528 
23563 
95|i/ 



149#l 
226#4 
1#595 



P97? 
555i# 

11228 
66125 

9M12 

26531 
9258/ 
23562 



mn 

31542 
447// 

'SAM I 

27j2# 
26#36 
23170 
23#62 



11913 
66437 
22188 
77113 

91246 
22603 



N042 

31542 
23109 



13903 

39537 
497// 
50?// 

27534 
25532 
9305/ 



'///// .(1141. 85293 

•25033 mm mil 

2iU3^ W// .22599 



22869 
77400 
33171 
88100 

90346 

25532 
226^ 



14910 33828 

431// 88367 

477/ / * 44147 
53511 



28039 

25034 
23102 



^38 
n024 
9448/ 



419. Use tlii raoibsoiide data jntlhrided to del^ 
aaA coffect any .errbrs In the ^ilvHl coiistiint 
pressure plots.^ 



, Plotlinf CMstlfat ftrwla^e^ Charts.^^ Where 
fiu^imile transmission is avaSablQ^, the requirenient 
for ic»hsta&t preuum chart .plbttihg in: the station 
remains Umiud. plo^j still exists at 
many locations^ara^t ceporalized wqflther faciliticsi. 

A plotted constilmt . pressure model present^ no 
great challehgei since the ambuht of data lepbt^ 
for each isobaric krvel is confined to fbtir 
para^meters— height, temp^ertture, de^yjo^^ 
depression, and wind direction and sp^sd. Figure 2- 
4 illui^ratM. plbttni models both in symbolic and 
numerioU form, fro/n 'general dbservatiph, you 
noti^ a dafkenoi station drole, wiiid diiectjog:^ 
indioitor, and whole degrees fpr temperature and 
dewpoittt depressio^. Looking sp^ifi<:ally at 
tCTperature and depression for the S^inbl level, 
both_paiame^&n have J^e^ rqu^ 
figmes^ according to standard r^ei (temperature is 
rbund»l-frbm_2.6_t6 3, and depression is rounded 
from 4.5 to S). The depir^sibh at TOO mb is hot 
founded, being already reported in^ whole degrees 
(67 - 50 - 17). 

The plotted winds show _ a wind direction 
indicator at the end of the shaft in tens of de grees . - 



_"■ _ ^ i"^':^/ ' . _'- _ 

Though AWSM lQ5-2^^^<x^ hot require t^f 

pip^^ft P/_ I'l^^^^P^ is it forbid djlj^ jg 

^^^^^^ iP^^^ 'P9^>j?^8^_^^_J^® ^m B^ 

direction,"' the indicator pro^ most hei^uLi^^ll^p' 

indicator is a plbttihg ppobn which you may'^ 

eki^nnse of not. Your decision weired against 

plotter speed, plotfer accuracy, |tnd satisfaction of 





454 



8i43A 02645 3IOIt 



^ rO 

70f«» 033*7 37313 
25—78^ 



FigHTC l-A. Cqiistftnt pressure plotting modtiH. 



395' 

the chart user. The third general observation^ 
froiri the plotted models concerns the darkened 
station circle. The darkened circle correlates with 
the plot whose depression is 5° or les»v An. open 
circle correlates \ith the grwitcr ^||pf^i£n5. llie 
darkened circles cifiphasize areas of Jiigh nioistoie. 

Some basjc rales governing special situa^dh 
plotting need only Brief mentioning. Incldsc 
doubtful data in parentheses. jPlpt M for a mining 
parameter. No plot Js made when botk windspecd 
and _dirccuon are mosing. If a portion of the 
reported element is garbled or missing, plot X forv* 
«ich missing digit. Show a missing wind direction^ 
by plb ttihg an X_ in a break in thpjhaft: The pJottc^ 
judges the best dircctionai position of thp shaft^ An 
X plotted at the end of the shaft means fitting 
windspccd. Extrapolated Height ^da^^iar^txi be 
uiylcrlined. A circle dra^^ around^' the station 
shows a calin. These rules' are gcntrally accepted - 

*^vand employed, though deviations may exist. Most 
' vital to the completed chart is that whatever is 
plotted must convey the same meaning to everyone 

/Jiilihg the data. 

Consideration should be given to at least three 
a^s of plotting; decoding skill, plotting aixuracy. 
afid chart requirements. Decoding skill aimed at | 
increasing plot ting_ speed is the quick location of ^ 
data within the report. For instance, 500-mb data 
most frequently appears in the middle of the second 
line of the report. JCnb\wng this locatio^n cuts searc^^ 
time. Other decoding* aids can increase plotting i 

skill. ' • / . 

Compare the coded data with the plotted JOOrmb 

. constant pressure chart (FQ 8 ih the supplementary ^ 

^material -U)^ thi^ yolume)^ You should find the 

^ folio wing^Vrors in pilotting: 
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Plotflng^ winds Aloft Chalt^ffic dcpic^^^^^^ 
the wind field over a large horizontol arw ^d 
a winds aloft chart. Facsimile transmission of these 
charts, representing several different hbrizbntal 
levels, usually satisfies the operational ncccL The 
forecaster uses these charts fo^ flight briefing 
purpose?} as well as a^ limited analysis and 
forecasting tool: For example^ a winds aloft chart 
plotted from data 6 hours later than the latest 
constant pressure data indicates charigcs in a trough 
or loy/rprcssiirc circulation_ from purely witid-Reld 
consecrations^ Therefore the forecaster is aware of 
chaftgcs before redcivihg the subsequent constant 

trc charts. : !^l_^t_ _ 

WinHs aloft charts are plotted using the 
rawinsondc qr upper reports receiver over teletype. 
The wind direction is plotted to the nearest tens of ^ 
de^r^s.jrhe wind speed is plotted to th<^ 
knots. The plotting p^roccdurcs are_ the >^ame as 
those already £rcjR5nted. Missing oTTjarbiedkdata is 
plotted the same as for constant preiwure. Plot the 
tens of degree of wind direction at the end of the 

wind shsift. _ > . _ 

The most common error in nJotting a winds aloft 
chart is plotting the wrong level of wind on the 
ctert. You must be very familiai^ with the code to 
prevent this from occurring. * " 

^ * ^ 

Exercise ^20): 

1. Gqmpare the coded reports A*jth the winds aloft 
plots ^veri on foldout 10 (in the^sugplemcntary ^ 
material to this voluQic) to cheSEk for plottiSg 
errors. List errors found. below. 




712 



528 



494 



Plotted 



wind speed 

bb 

TT 

DD s - 
DD : 
wind speed 
h^ht 
DD 

wind speed 



50 
2.6 
49 
.59 * 



^80 



505 

0 
18 

d 

40 



45 

ll 
-\^-. 

9, 
30 
55 
578 

1 

-18 
1 

45 




Exercise (419): , 
1. Compare the C£^c4, reports with the 700-m 
constant prcssUrtC chgW (foldout 9 in the 
supplementary rnatcria^ to this volume) to 
check for plottint^^ttorsf List errors found in 
the : space below, c * " ^ 



420. IJft the upper wind data provided to detect and 
correct aliy errors in the given winds aloft plots. 



2-4^ Miscellahebus Upper^Air Codes 

*This section covers RECCO (reconnaissance) 
code and AIREP codeC RECCO code is used 
primarily to report weather cbhditidris in spedal 
exercise areas over water or by Jtircraft keeping 
Ureas of suspected tropical disturbance formation 
undef surveillance^ AiREPs are reported by ciViliart 
^and military ai?c.raft (cspcciaUy ^verwater flights). 

421. Decode %|ftECCO code report through the 
cloud data gr^tip^. 

RECCO Code. Y<Jsihg foldout 1 \ (in the 
'supplement to <^thisV volume), follow along the 
Symbolic format and \) lotting guides as_ we^discuss 
the RECCO code in>4horey detaik For rjpfmal 
station operations, on^ certain grpups of this code 
form are used; therefore, 'our discussion is limited 
to these groups. ^_ 

Tdehtification <md iime groups (9 XX X9 GGggw). 
The fir*t group .of the RECCO code is an 
identification group and is usually \ocaXtd at Jhe 



32 



t 



373 



i. su^f cich RECCO teletype cdUectibn. The throi 
imddie digits (XXX) arc useful ih determining the 
units _us<^ aad whether or net radar data is 
available. The numbers reported |or XXX and their 
meaningi are given in table 1, folddut 11. 
_The ticac ^up, GGg^, gives time ih hours 
(GO) and minute (gg) of the dlwcmtidn at the 
position indi(»tj^ by the latitude and lon^tude 
groups. All repotted elements in the code are 
measured , or observed as h<^r as possible td this 
time. The last digit ii«) provides infditnaUdii on the 
mdilWc Of humidity data reported. A 
aircran repdrt dewpoint so tlat (in) is coded as a 4 
when it is available .an<L^. when it is not. AWS 
aircraft do not use code nfUres 1, 2, dr 3. The cdde 
figtires and ineaniiigs for iu are given in table 2, 
foldoat U. ' _ _ — 

ijatitude and longitude groups (YQUL^JU 
LoLoLb^c)^ To insur^ that the dbservers pldt 
.RECCO reports at the correct Ip^tiqn, you mijst 
jferi plotted stAtiora. The^irst 

^git CO represents the day of ihe week^umbered 
from L to 7/ beginnrng^.v^th Sunday. The secdhd 
digit (QJ rwaUs thc^Sc^^ 
the omm qiTHhe gioijc^^ If your station plots 
RECeO^reports, a Uble for the global octants 
should. be_ posted hear the pldtting desk as given in 
tabic 3^ folddut 11. ^ 

the lasl three digici (UfcU) give the latftude to 
the nearest tenth of a degree. The first three digits 
(tbtbL^ of the folldwihg group give the Idngitude 
in the : ifens, Uiiits, ^and tenths of de||ees. For 
example, a position of 168^5° west iot}|^tude is 
codol 68.S. The bc^m code tells you that it is 
168J^ rather thani SB^5^ . 
The last two of the Idn^Mc jrdup 

* provide turbujraj^^ fUj^t condition (Pc) 

. . dats^ Wtaefl'-^i^lbfetfaing other than code fiffare 0 is 
mbited fqr JB^ the true airspoed of the^^frcraft ]s 
/^oried in plain. Ungiiage at the end df/fhe rtport; 
for estample,^ TA^^^ The turbulcncB value is a 

P di^t th^ indcates the severity of turbulence; 

the higher numerical values indicate Wore severe 
turbulehce. The value rfepbrted for the flight 
S^oiiiifitidii tells the the amoipit of Qlpud 

^ toyer above, ati and beidSr the flight Icvet The 
^oup that fbUows 4Br 'idagitude group contains 
in{onhatidh_that you stiptild hdt ignore when you 
chock the RECCO report plotting. 

Ahitude_ of ircr^ (hMididi), The iirst three 
di^ts (&hh) tell the aircraft altitude at the 
6bservat$b time. The height is reported in 
decameters. For example, "6970 meters b reported 
697; and_10S2b meters, 052. The value reported for 
di is very impdrtahi ^cause^ it indicates td the 
plotter whether or hot this winds arc at the point jrf 
dbservatidiL When ^^i^cod^ as a soUdra (/) and 
d« is cod«i as an 8, the wmd group wiU be coded as 
/////. The 8 for d« means the navigator was unable 
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to determine any type of wihi In. this case, the 
plotter must be careful hdt td pldt the temperature . 

group as a wind group. / - - 

Wind OMfff)^ The wind group of the RECCS 
code reports the direction (dd) in tens of degrees 
(**0r vl5^ to 14^) and the speed (fff) td the nearest 
knot. If the.dircctidn is variable, "99'' is repo rted^I f ^ 
the wind is calin, •*(»'' is coded_f^ 

temperamre und weather (^S^jmf^^^ 
tetnperature {TT) is the, tempcratuflPWi^ level 
and is reported td thi^tklarcst degree Celsius. 
Negative temperatures jLi^^tfed with added to 
the temperature^ For example, -18 Cclsium is 68 in 
the coded message. Depending dh tlic cdded value 
reported for iu in the swdhd ; Jjoup, _TuTu js 
dewpdiht depression, relative humidity, or dewpoint 
tcmpcmture dam Bewpoint temperatures are coded 
the same as temperatures. The last digit (w) df the 
tempj^rature grdup indicates the general 
classificatidh df weather at the^ flight altitude. 

/feil/L^^«l^ _r?y^^^f?- 'Oie first di^t (m) of thii 
height group provides a more detailed picture df 
the weather type. For instance, code value 5 
to *thcavy cphtihuous.'' U tlus ititen^^^ 
is iised with rain,_it means heavy continuous rain. 
The value reported for j is important ih that it is a 
code value that is used to identify the j)roper 
consunt presa(]ire level for the obwrvation. The 
levels Tor ther;^^Hae " values for j are as follows: 



Code Value 



Pressure Level 




MSL _ 
1000 mb 
830 mb 
700 ihb 
500 mb 
300 mb 
200 mb 



lOO^mb , _ 

Tiuc Aiytiwie minus pressure altitude (D val 
ilV decamcten) recorded by pressure Jltiingi^ 

set It 29 92. - 7 : \ _ _ 



No radio altimeter _ lui 
millibars (thou^nds flgure 

■■> 



Reading 

itted) 



j^ter ydu have determined the correct standard 
cc^nsunt pressure level, you only need to know 
what the value for HHH rcpres<iiti Ydu ahieady 
know that the indicator grdup, 9XXX9, specifies 
what height units are used. In most cases^ metric 
units are- used; therefore, the data reported fox, 
HHH is the height in mete^ or tens df meters df > 
the constant pressure level, jl^he report is for the 
surfac^gW^ 85(Kmb, o^^sftktpb level (j values- 
of 0, i, 2,\pr 3)^ the heigm b reported io the 
nearest meter. For higher Wvels_,jcach height is 
reported toLtte nearest ICyflcte^^^ith the tens of 
thousands figwe oinittcd,^^r iMtan^,^ 
is for the 300-mb constant pressure surface and the 
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height is detefimned to be 10,200 meters, the entry 
for HHH is 020 

Ctou^ data (IJ^iNiNi CmHH}, The cldad 
code groups are always tdentifted by th^^ 1 
ihdlditor. They ire of j^at importance to the 
forecaster if he is investigating the movement of 
stbfinf or _i% prepanng a^ clou^^^ ^^^^i^^r 
depiction chart^ The digit reported for Kr» a a key 
digit, since tt reveals the ntimber of cloud layers to 
be reported. with, the bbscrvatidii/ TTic following 
three difila (Ni, Nj, and Ns) arc the am^ 
covered, in^cightta, by «ch ^aycr^ When more thap 
three layers arc rcported, an_ additional 1 group is 
sent to report the amounts of the. additional layers, 
For example, ah pbs^atibh that repdrtl five cloud 
layers contains the following cloud data: 13336 
CfahHH ehhHH ChhflH 12120 ChhllH ChhHH. 
The Coverage amount for each of the Rye layers is 
3^ 3i 6i 1, ahdi^f' eighths, rcspcctiv^^ Ndtioe that 
the second 1 pdup reports only data for the two 
additional layers. The actual cloud types and their 
heights arc sent in five-digit groups following the 1 
indicator groups. 

Each cloud ijpt (Q is cbd^Kl acxordihg tjot 
internatioiud i:bding instruciiohs for -the lO^.fiai 
cloud forms. Fdlddiit 2 cdataiiis the cpde value for 
each cloud type. %e heights of the bases a«d<^tops 



are . abo. reported, using ihterhatiohal riiles. for 
coding clbiid heights. For example^ if a cldiid layer 
of stfatibMiUlus with bases at 2900 feet and tops at 
6000 ^cct MS present, along with a layer of 
aitostratus with bases of 17/000 feet and tops at aii 
unknown height ^ the cloud grbiip is coded 62956 




Special rulei* or j^L^ptions concerning the cloud 
groups should iiways be considered. These arc as 
foUowsL 

a. When the |ky is chaotic^ Kig is cdded 9, aild 
the cdde fdr K reprcscnci the total sky j:over. 

When it is impossible to determine the 
presence of cloudi because of darkness or other 
reasons^ the valilb for K«if is reported as (/) sdUdus. 

When one or more cldud layers are dimly 
discemibie and Jype^^ amount, and height arc 
unknown, Kn^ b i^pdited 1 to indicate that clouds 
arc preiehti but fhc ambuht (!NiJ b coded 9 with 
the folldwing jddUd grdup coded "/////.- 

d\ When the prince of clouds bclowA^he 
aircraft cannot he determined, and _ it b ob9P|us 
that no clj^ds exist above the aircraft, the 1 group 
b coded 1/990. 

Exercises (421): 

becode^the RECCO report below by answering the 
questions that follow the report. ^ 



00 URCA KCHS GULt 
97779 



MIKE OBS 1 '^HRU 9 



10320. 




60222 


84002 


01000 


36370 


42il0 




60240 


81^704 


01000 


62530 


64549 


14325 


42710 






<^234 


90002 


01003 


36064 


274/7 


57336 


61230 


92562 


88012 


36164 


27476 ^ 


:tAS420 




95044 


«70» 




46164 


11500 


r6i^3# 


94501 


01501 : 


27174 






•61261 


92012 


0J0i8_ 


27174 


42621 ' 


rAS420 


60280 


89068 


80001 


55156 


TAS410 




60275 


84507 


01001 


45862 


27072 


4^130 



06007: 


J7//2 


93150 


12370 


82545 , 




99905 
35760 


film 

f 36567 


93148 
,.17273 


i7474 
11700 


-70710 
/ 08080 




07003^ 


W^/6 


'03146 


13215 


-6// 33 




07007 


60//4 


94876 


13352^ 


■ 8//45 




09010' 
27477 
08008 


6^/4 
,42834' 
08/ /4 


94^68 

TAS420 

93149 


14541 
1^10 


84068 




///// 




93149. 


12530 


46167 




01008 


15/14 


84797 


11400 


36066 




05008 


05// 1. 


93146 


13343 


83045 





NNNN 



V' 1. What b the location (latitude/ longitude) df ' ; 3. The syi^b^ 
posi^bn 8? ^ ^ 



n,3 b 



'if- 



2. What is the time of observation for j^Ktioh 9? 4, The dewpoint tempdbturc for ail positions b 

— because lu is . 



34 



3^m 



3. Wiut is the iocadoo of poaitioii 4? 



_ The S indicator j^up^^^^ wind 
direction (D) ,to eight points of the compass as 
follows: 



^ 6^ What is the temperature for position 8? 



7. How|^ many ^tioud iayers are reported in 
position S? 



8. What Is the clpud symbol for the clouds in the 
fourth layer of position S? 



Code Flgur9, 

0 

j 
2 
3 

5 

8 
9 



Dirtction 



Calm 

NE I 

c_. ^ 

SE 

S 

SW 
W 
NW 
N 

All directibm, no definitA directibd, ^aknown, 
or no report. c*^ 



What is ^the height of the cloUd base in 
position 8? . 



iO^^j^cmx isotafip layer is reported in position 4? 



_ __L - ^ __ ^_ 

ii. What is the Sei^t of the aircraft in portion 2? 



12. The height of thi^isobaric level in position 6 

Is ^ ' 



13. How _ would you report a chaotic skf-' in 
RECCO code?- 



4^* D^<coili ti^^wffii^ wind groq|» of the 
RECCd code^ and fai^nte the Jnfoniiatlon 
inchidMi b tfte i^sUnnt wMtbo', icings and* radar 
groopi of the RECCO code. 



Wind Data (4ddfr or 5BFSD0. These 
two pt>tlps are never sent for the same bbservatibh. 
In addition, they ails txfMmitte^^ 
otacrvation is at_cM' bciow_ the 29^'^°^''^ '^^^ • 
The 4 indicator group reports the direction £r^ 
li^ch the surfM» \innd blowing in of ^^es 
(dd) aiid the wuui8]>eed £B^ots (f!).^ tl|ei|^^ 
100 knots or more, ICQ is subtracted from ^e^specd 
and 50 is added to the direction. Forj:x!ample, a 
wind from 2W at 164 khojut is co^d 47764 in a 
RJECCO rcpoirtyw^ speedslre in excess of 1^, 
ff is reported ^ 1 1 and a phun iangmige remark, 
such as WI^I^ 205, is added to the report. 



The surface wind force (F) iajcoded along the lines 
of the Beaufort wind soile. This mtths the higher 
coded value, the larger the ocean waves and 
ciesQ]^ hen^, the high^ the f^rf^^^^^P^^: 
example, a vahte coded 6 for the force (F) means 
large waves begin to form; the w|ite foam crests 
are more extensive everywhere probably some 
sp«y). The foresBter'i^^^^^ 

force of the surface wind. Prom ^Be condition 
stated jsbove for a code ^ue of 6, the forecaster 
can judge the windspeed to be approxiniately 22-27 ^ 
knots. 



The next 



of the S indioitor group pr(»rid^ 



information on the state of the sea (S) as follows: ' 




Calm^^Uhy 



St$u of Sid 



'cry rough 

V«y high ^ 
PtMomenid 



/lie last element of this jrquj), thc^ro e> 
swell (Si), reports the <&tM:;tion(^ro^ jrfdd^^^t^^ sea 
swell is movinjt with respect tB true north., The 
coded values for Dk use the same directibh units 

JPt f^^^^ ^^d dimtiph <P)^ ' 
jups onhe RECeO code in used 
operations; therefore, you nMd 
• the basic facts cdhcerning each 
led in the foUo^^g para^aphs. - 

roups (6W.SiW<bw fjrli^SS^; 

iibi Hi Hi 8dr dr s\bi 8W4 a« c« li9.The 6 indicator 
group is tniiisimttea^th the iib^ervatibn whenever 
signifi^nt chuges obo^^ for 
W. reveab signifirant w^lil^ changes that 
occurred since the last observadon or in the 
preceding hour (whichever period is shorter). The 
code figures are as follows: 



that are repqr 
The remaihingi 
ve^ littie in 
only to uhde 
^lesnent, as j^pt 
Remaiikini 



Code ftgurt 

6 
1 
2 
3 
4 
3 

7' 

i 

9 



Sign^can^ Wtcther Chmge 



No cban^ 

Marked shift , 

PnEaj^Utiba 

Fog tenk 

Wfnii frofit^ 

Front, type 



^egin^ or endf 
f wtth aJtitiKtel 



-The; digit reported for S: li 
of the signifiamt weath^ 
bbsermidii pcunt (sec table 6f _ 

Jhc n«t digit, Wc, rcvcaJs Vcatl 
that is observed off course. 




for Sr. For example^ an echo 150 mUes from the 
aircraft on a bearing of 280** is coded as 785 for 

drdrSr. _ ' . 

The djstan^ to the jccho center is reported in 
tens of nautical miles. When the distant e^jccccds 
94 miltti^a remark is entcrwl with the observation^ 
^ such as RADAR AXIS [50 NM. The last digit 

the fint 8 group (6.) describes the orientation of a 
i #liiie of ccho«. (Sec table 4, FO i 1.) The _sis:ond 8 
y^-^- i^^t0^ ^Wiiuc.y provide the forccaBtcr with a 

ihe 



inomena 



Cotle figure 

■ 9 

0 

I 

2 
3 
4 
3 
6 
7 

/ 8 
9 



WeaiHer Off dune 



No report: 

Sips of horricsne: 

Ugl^ UirMtemiii iky 

Ehtftstonn^or lancUtonii 

Fog or ice fog 

Wnenpoot 

Ciitbitratui Ihieid or bmk 

Ajtbstritui or aUbcumulu$ ihield 

or bulk :_ _ - 

tine of heavy cumulonimbui 

Cuiniilbniinbui Heads or thunderstorms 



^iifei P^' the jJhanic^ and intensiQr of the 
fc'J^S^fest digit ijiif reports the width of the 
elfi^ I^BiWg^ line o^ or the diataeter of 

4 droilar H*lio in tens of nauti^ rrales. The next 
digit (lu) rtfRjftS the length of a line, or if a circular 
area, repona; the diameter of the area !f tens of 
nyutiati miles. The next digit (a.) reports j(|jr1gigth 
of a line, or if a ciroiUir area^ repo^ the ^diameter 
bf^tSc area in tens of nautical mles. 

TTic valiic reported for Ci describes the character 
of the echo according to table 5, foldout 11. 

the last digit (i.) describes the intcraity of the 
«:ho accdrdinj to the following cpde: 



Code Figure 


TntehsUy oj 


0 ^ 


No report or unknown 


I 


Weak, decreasing 


2 


Weak, lib change 
Weaki_ increasing 


^ 3 
4 : 


Moderate, decreasing 




Moderate, no change 


6 


Moderate, inmaslag 


7 
S 


Strong, decresiihg 
Stroo^ np_ change 


9 


Strong, increasing 



The last dip (D*) of the 6 indicator groiip ^vcs 
the b^irihg of weather off course- JDw uaws the same 
coded dirertions as the surface wind direction (DJ 
rcpofli^ in thS|bi3i9ator group (code value of 5 = 
" SW direction)^ode_ figure 0 is used for Dw when 

W^is report^ as 0. _ To supplemcht coded RECCO messages or 

I The 7 indicator ^oup identifier ^51^ supply additional infoitnation^plain language jnay 

be ihscrt^l at Jhe end of the message. AU^REiX^O 
observations transmitted by AWS mahnc^ 
must have coded in-flight visibility apf 
plam language remarks. The format is 



; ine / mqicaior gruup iuciiuai«a i.^v i»*w y^v 
§,) of icing, and the locatidh (SbS«) of the icing, 
this data is represented s^mbbUcpUly J^y ^ ^o^ 
TLIiStiSt and p'always the first 7 indicator group. 
The next ffoi^ (ThihiilHi) indicates the height of 
the base and top of the icing layer. The first two 
dt^ts after 7 indicator represent the height of the 
idng base, and the last two digit^n«csent the top 
of the icmg layer. In bodi cases, the heights arc 
reported by using the same codihg^ instructions that 
are used for reporting cloud heights of the 10 basic 
ihtmiatiohal clbUd typei.^ 

i-^^ last groups of the REGGO code, when 
cttansmittcd, are groups reporting radar data. This 
data is idcntifi^ by the indiimtor 8- 1^ J*«t ^wo 
digits (dfdc) jjm the bearing of the cclifer of the 
echo frdi? aircraft in tens of l^^ws. For 
example, an echo at a bearing of 32(r is reported 
as 32. Some exceptions to the nile are: 
a. When echoes are in ail directions, 99 is 

repottcd^^ _ _ _ 

fc When the distance to the center of the wfho is 
^^ter than 95 rikutical milw, 50 a added to the 
drdr, and the tenSvValuc of the Stance is entered 




Remcark 



VSBY 
VSBY 
VSBY 



Visibility 
l^ilight vi4^iltty 0 to 1 mile 

li-higbt yiroiUty Ljp. A«41c* 

In-flight visibility greater than 
3 mila 



One of yoUf tasks in a weather unit may bii| to 
the RECeO collections; therefore, let's 
examine the various plotting models.' 

REeee eodt IPlottlng). Referniig to the right- 
hand corner of foldout 11, you'll note that there are 
three standard plotting models used for plotting 
RECCO obscrvatfla^^ 

• Complete mod^R^ ^^^ 

• Abbreviated mbdel?^^->^ ' / 

• Constant pressure mOMi. ) 



EKLC 



Encoded Data 



Aircrat't number 



76220 



Current 



biiia 



Latitude, degrees and minates ^ 
V-^ tongitude. degrees and mimites 
Time. GMT 

Flight level, hundreds «>t teet 



4949N 
03000W 
0204 
370 



Next 

Position 

lnti>rniu(ion 



Latitude, decrees and niinutes 
Longitude, degrees and minutes 
ETA 

Endurance, hours and minutes 



504 5 N 
02045W 
0249 
0407 



Not_ 
' trans- 
mitted 



Midpoint 



Wind at midpHMht or average wind. 
Tens ot true degrees (DpFFF) 
Midpoint, jaiitude. deg^rees only 
Midpi)int;^Longi(Qde'. degrees only 



31065 

50N 

035W 



EKLC 



Current 
position 
Weather 

Data 



Temperature (PTT/MTT). degrees C 
Hazard, weaiher and tlighJt _ 
cbridilibh code ngiii'es (HWF^) 
.^lO^.^t current posUion. tens ot 
true degrees (DDFFF) 



M55 
^0069 



CODE TABLES 



HAZARD CODE • . * _ WEATHER CODE 
(K more than one, trmt^mmit the morm haxmrdouM) 



FUGHt CONDITION CODE 



N6a« 

LifhtTuib 

Mod*rat«__Torh , 
Sev ern T urb 
EjMim Turb 
ttecS ^Tei^i) 
Liglit Icing ' 
Hodftrsl* Icing 
HMVy Icmi . « . 



0 Cl#sr 

1 Scittmd CJouds 

2 BrpkM:C|oiuls 

3 ' CpatinupjaJi Lay«rs 

4 Xightning 

5 Driszl* ' 

6 Cociiiiubua Ipin 

7 Comihuoiti Soaw 

8 ^fiiB or Sriow Sbowi^ 

9 THUAd*r«toriDS 



0 cue 

1 Above Clouds (topi lema^ thmn 10,000 tt) 

2 Above Cloudt (to^M 10 J)O0Jq_ 18^000 ft) 

3 Abqvf Cloud* (tojm_aver 18.000 ft) 

4 B«Iow Clouds (bmeea lesa than 10.000 it) 

5 , i«rlow Clouds (bmaea 10.000 to 18.000 ft) 

6 Bslow Clouds (baaei shove 18.000 it) 
1^ BatMM bro&M or dvsrcast Isym 

a ill Clouds 

^ iod Out oi Cloiids 



1^ THUMOSRBTONM 



* -■.-4} V 





yfff MAIM . 



# MAIM AMO tMOMfMl"*^ 



(fl MOO niMS l%Ma ' MpCMCLSAN iCINa 

W BV. ...MXCIN. 9 .V« CLiABI .C.Ni ^ 



MOO TunOULSMC^^ 

Jl^ ' ^: 

svn Tunoui.SNCS i? 

XTNM: «XTnSMC TUnfULSMCS 9 



^ LI«M 



- ^^^^ 



- * 



Figure 2-5. Weather code tables, syi£|boU» .and 4ef!nidons. 
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For normal'^ maj) plotting operations, it is unlikely 
ybiiT: detachxnent will ever have a need to plot the 
comj^ete model of a RECeO CDd<^ therefore^ your 
station will have a plotting model indicating what is 
d^ired in your unit. Usually the abbreviated model 
is utod when plotting RECCO olMervations on the 
suna^ chart 



Excretes 

1'.* Using the RECGO report given in exercise 421, 
what is the surface wind for position 2? 



2. Using the RECCd report given in exercise 
421, what is the surfacxi wind for position 8? 

3. What do« the W, indicate Jn the 6W.S.WcD. 
group? ^^-^ 



4. .The 7 indicator group i 
location of the 




and 



5. What t>^ of Mormation i$ included in the 8 
. indicator groups? 



aircraft to ground stations jff^he order encoded on 
the Form 193: Thwe broadcast elements and. ah \ 
example of encoded data arc given in figure 2-5. 

All AIREP reports are edited to ^Ictc the next 
positibh information hefdre being relayed oyer 
teletype. Next ^ position information is deleted 
bemuse it contains nothing bf_ meteorological 
si^ifidm<^. Rcfcrrihg to foldout 12, AIMP cckiw^ 
you'll note that the •*Next Position Information" 
(four groupi) has- been left out of the symbolic 
format for this reason^ . 

Code Plotting- AIREP code nsports are ffshcnllly 
plotted bh constant pressure charts^ If Jt js,., 
necessary to plot AJREP reports on weatherjcfau^l 
at your unit, ^Jft^^ format for t)li^^^o$e_ is 
displayed oi;Jti^iil;'^ shown in folddut 12, 
AIREP c^^|H^;^^nn or ICAp form). Figiirc 
2-S shbwipj^^wfe table definitions and weather 
symbol d iWWuo m used on a MAC Form 1^3. 
AWSM 105-24, Meteorological Codes, also 
contains further informatibh on aU these aircr^t 
codes if you need more information on how each 
item is dcr^ ^ " 



Exerc^(423): 

Use the AIREP report belo« and answer the 
qu^tions following* (Make use 5f foldout 12 (MAC 
cckie -form). 

8S4S# 344#N ^16700^ I23ji 3ll M\\ 034N 07SW Mi |49 36014 

Iv The aircraft number is ; 



423, Decode an AIREP code r«pbrt. 



1 The location (latitude and longitude) is 



AIR]^ Code. The AJREP code is a numbcrical 
code form that is ptepared Sy in-flight^HxHUu and 
mBitafy transport aircrafL Military aira^^ 
each dbscrvatibn on MAC Form 193, Abb^reviated 
Position and W^tfao' Report, and transmit these 
reports io ^ound stations for dissemination by 
tcletypic," In some cases, the pilot reports his 
bbservatibii(s) at thc timc of _his debriefing. In 
cither case, the reports are edited and transmitted 
via teletype to interested agencies. : _ 

_ Code format. Tht format for entries bh MAC 
Form 193 is ariMged by block cnt^^ 
acceptability. The elonents are broadcast fro] 



3. The teihperaturc is 
it 



4. What is the symbol for turbulcnoe? 



5. What are the wind direction and speed at the 
current position? 



V J' 
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Analysis and Fbrieasl Oddei 



THERE ARE THREE other codes that you as a 
^Stptfier ip<K^^ n^KtxTtd jxr famiUar with. Tb 
are joudytia code, terminai "aerodrome forecasts 
(TAF)t and plain language aviation terminal 
forecast code. 



anajyz^ 
prevent this 




The iliial;^is codes can 
g necessary. 



v^4. Decode sections fthroufh 4 of an ihtcniatibniil 
v^palysto code * 



W. itadysbeode 

W^i^ would, happen if the facsimile circuits 
l^^csu^ &PP^tive for an extendi^ J^^^^ time? 
WouUjrou want to piot^aJl the charts^^^ wouki 
be necessary ibr the fojnecasters* use? i|veil if you 
want^ to and had the time to plot all thV^ecessary 
chifts, the foreauter* would not have ikne |0 



^ ii||ematlonai Anafysis Code (I AC). This code is 
divided into message heading aiid sections 
nU^be^i 0 thrdujih find 
ail sections included in any one 'tranomiuion. This 
objective will cover the first four sections of the 
code. We use portions of the foUdwing message 
at we^ dijcuss the different j^tions and the 
information presented in each section of the code: 






















r^KWBC 


^1400 








IQCDl 


• 333Sa 


02512 








99900 












«fd99 


13900 


20420 


81186 








13118 


idood 






F, 


8521S 


03074 
17022 


10000 
21625 


85018 






%5m 


14743 


20910 




















66222 


13765 


i6260 


16451 






66022 


J6451 


16441 


15927 






€6m 


12904 


13401 


13900:- 






66263 


13900 


13993 


04088 






66430 


04088 


04383 


04781 






66630 


04781 


^281 


05784 






66249 


04781 


04576 


04167 






999^ 








4. 


44992 


03181 


Qsm 


06^5 






44000 


04781 


05276 


«779 ^ 


^- 




44004 


13992 


14396 


14302 / 




44dOS 


14018 


13615 


13417 / 


J, ■ 


r 
< 


4400S 


13202 


13694 


04084/ 




15799 
13202 


13092 

o 


04688 






44012 


16163 


15870 


ii5365 






44012^ 


01871 


01983 


11993 






44012 


04255 


04363 


Oil670 
14509 








^14996 


14701 








13822 
- Jfe540 


13420 


13016 






44012 


06142 


03637 






44920 


06952 


06655 


06762 






44020 


17400 


' 17195 


16801 








16644 


16552 


16735 






' 44aa> 


. 14859 


15654 


16143 






44028 


17321 


17212 





15763 50210 81007 



00730 85322 07065 00930 83333 



151 Id. 14509 



05483 
6285 15793 
13905 13401 



13820 14018 



051S1 
03289 



05083 04781 





0^1 


63366 


06270^ 


06383^ 


^ 16293 




-14291 


14399 


14306 


13907 


135<^> 


157VI 


16tl63 








0l739 


123bK 


13098 


03686 


04177 


03870 


05166 


(»863 


06470 


06685 


1639^ 




14010 


13406 


13009 


13413 


14015 


14219 


12^16 


12020 










07^1 


073'^ 










16110 


15708 


15411 


^ 15415 


13923 


16433 














13630 


14921 S 


14727 


14431 


13628 


13032 


16317 


16726 


16933 


17230 


17321 


19191 



39 
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Message heading. Like all weather messages, the 
firet line of the lAC is the. heading. The Jicading 
includes data oh the type of message, geographical' 
Ipcatidh. the station originating the message, and 
the date /tjmc group of the message. 

"AS** indicates that: the message is surface 
weather analysis. The **NA'Lihdicates the data is for 
North America; •*kWBCr is the station that 
originated the ihessage (Washington Dt). The 
date/ time ^oup (251406) is the trahsmissioh time 
of the messa^, 

J^eamble, The first group • of^ the prcambjc 
(10001) indicates the message^ is coded in the FM45 
**^orra for analysis code) foirnat. The jecond ^oup 
(33388) indicates that 4Sc position of the pressure 
systexns, fronts, arid other data arc^coded in the 
QUULoLo fonnat: The third . group '(^5i2) 
Indicates th^ date/ time group ofnHe data. T^c first 
digit of this^Qup is always 0 (zero). 

5ecrfen ? This section of the message with t^h^ 
prefix 99JK)0 contains dat^ oji pressure system 
i*ntcfs to be plotted on the map. Data for pressure 
systems is ^ven in. a seriw of three S-digit groups 
(SRPcPP QUULoLomd.d.f.f,). ^ 

The first g'oug ^ves inforination on the type^ 
cliaracter, and central pressure of the system. The 
indicator for pressure systems is 8. Pt rcprescnts thc 
type of pressure system. (This is given in tabic 3-1.) 
Pc jgivcs the ctiJ«TCtcf of t^ 

table 3-2.) PP is tfic central pressure of the system. 
The values ^ven for\PP arc the tens arid uriii 
digits only. For dccbdirig purpbscs, if 
bctweeri 00 ar^ 49, it is preceded J?y 10. If PP 
between 51 anif-^, it is preceded by 9. The first 
group (81399) indicates: I— a iSw pressure, 3— lo:_^ 
IS deepening, and 99 — the ccrjjral pressure is 99^ 
millibars. • 



■ The second griup gives the Ibcatibri bf fthc 
prcsSiirc system. Q gives thc^^ bctant of the giabc. 
(Sec table 3-3.) UU gives the toutude in tens |nd 
^units of degrees^ Loto j^ves the longitude in tens 
and tmits of degrees. You must check the octarit of . . 
the globe tb dcterrilirie if a huridrcds digit is needed. 
The firet location g"oup ( 1 3900) indicates the 
pressure system is located at 39N and lOOW. (The 
location ^oup is used in all sections arid is decoded 
in _thc sariic mariner in all sections of the code.) 

The third group indicates the systetn*s_movcment^ 
The general movement of the pressure system is 
indicated by m; This is given in table 3-4. The 
direction (d^d.) indicates the direction the system is 
ri^virig tb^ard'^he nearest 10*^. The speed (fi/O^ of 
movcmcHt is g^veit in knots: The first movement 
j^oup (20420) indicates: 2— the system has shQwn 
little change^ 04 — the system is rii<mhg tbward 040°, 
arid 20^speed bf system mbviiitftnt is 20 knots. 
Sectiofi 1 . The section of the lAC prefixed by 
*^99]1 contains data on the type, intensities, and 
characteristics of frbrits, as well as the pbsitibri 
pbirits needed tb draw the fronts bri the chart. Dam 
for frontal systems arc given in a series of 5-<ligit 
oups <66FtFiFc QLiUtbLo QUUL6L0. . ., etc.). 
[ The first group for each front begins with the 
Jhdicatbr 66. Ft represents the type of fron^ 
^tablf 3-5.) Fi represents- _thc intensity of the front 
(table 3-6): Fc gives the character of the froht_(lablc 
p3-7). The firs^ frontal grbiip (66222) 
ijidicates: 2— warm frbrit, 2— front is weak, and 
2 — front is undergoing little change. 

The location group, QUtitsLo, is used as mariy 
times as ricccssary to adequately pbsitibri the frortt. 
This group is decoded the same as in section 0. 

Section 2. The section of the IA€ prefixed by 
99922 contains the data and location of isobars. 



I 



TABLE 3-1 
Type of pressure system 



Ft 

ht 



0 

2 
3 
4 



Type of pressure system 
■ Type of topography sysiern 

CbrrijDlex i.OW 
LOW 

Secondary 

Trough 

Wave 



Code 
flisure 

5 
6 
7 
8 



higM 

Area bf uniform pressure (or height) 

Ridge 

Col 

Tropical sio^rri 



25 — 768 



35y 



^ TABLE 3-2 ; 

CHARACTER OF PRKiSURE SYSTEM 

r Code 3133 



( 




fiaracler of pressure sysletp 
fiaracter of tdpq§raphy syslem 



2 
3 
4 
5 
6 
7 
8 
9 

Note 



No specification ' 
b@W nilihg or HIGH wealtenihg 
Little change 

LOW deepening or HIGH ihtehsifyiiig 
Cpmpiex 'i 
Fdrrning or existence suspected (cyclogenesis or anticyclogenesis) 
Filiing or 'Weakening, but hot disappearing 
General rise of press^ure (or height) 
General fall of pressure (o|^ height}. 
P^siti^n doabtfui 

The sfiecifl^^i^riifiri^^ sysjtem, when it is -at^the josition^jndicated by t^h^^ 
position ^|Hv wK^K Tbll<^(a} immediatfly after the group with indicator 
figure 7. sflR^ " - ' jj^769,: 




TABtE.3-3 
OCTA^^■ OF IHE Gtb^ ' 

Code 



Codf 
fiOur« 

1 

3 



Ocianl of the globe 

Hemls'^iief* 



. Greenwich' 
longltodk 

0*- 9^W 

90--18(m 

180*- »•£ 

90*- (TE 



north 



Code 
figure 

\ 5 
-6! 
7 

8'k 



lo^SS^ ^^^^^ 

d*- 90*W 



south 



♦9e»-180* 

so*- o»i 



25—770 



ERIC 



Data for /isobars are giveii in f 
QLtUtpLe QUlULpLo groups. _ 

The hm group for ^li_isoter b^gii^ 
indicator 44. iThc PPP the ^ 



series of 44PPP 



the isobar in, fiiindr^ 
If tl» fim di|tt^ a: 
with a 1 fbV'^&o^j 
(44^2) indieatcs 
. The iboitibn grouper 




'millibars, 
prc^^ 
^ar grou^ 

Ld, is ;used as i^any 




tunes as 
isobar. 



necessary to^ . adequately position the 



3 



-Section 




3i lihc^ sectioS of this code prefixed *by 
^ dila oh air mass chaxacUny soum 
thermal structure, bgtk for air masses 
a se;i^ of 33M«,M.M( .Qt«{^LbU 



Jtablc 

' air mass 



ip for ^ch air ixuss be^iis #ith^e 
_ gives th^ chMactcr of the air m»^ 
iSb' t^^it^vi'-^ rcpon of the 

(tablcN 3-9). indicates * the 

thermodynamic charictj^n^tiiftjjg air mass (table 
3-^10). More •than one 33 giiflft?niay be used for- 




TABLE 3^ 
MOVEMENT INDICATOR FIGURE 



Code 2600 
m ~ Movemehl indicalor figure 

coHa Codti * 

0 r«d specification 'S Curving to left 

1 Stationary , ? Recurving 

2 Little change 7 Accelerating 

S ^ Becoming stationary 8 Curving to right 

4 Retarding ^ : . ^ Expected to recurve ^ ^ 

N d t e The specifications refer to the system, front or zone wheh it is at the positloii 
Indicated by the preceding group or groups. 23— m 

\ - 



TABLE ^-5 
TYPE OF FRONT 

V Code 115^ 

Ft — Type of front 

Code 
flour* 

0 Quasl-statlbhary front at the surface 

1 Qaasl-statlonary front above the surface 

2 Warm front at the surface 

3 Warm front above the surface 

4 Cold front S the surface ' 

5 Cold front above the surface 

6 dcciasibn ^ 

7 Instability line 

8 Intertropical front * , 

9 Convergence line 

/> — _ — ___ , . 

♦ Preferable to ote tropical section of the message In FM 45.D art^ FM 48.0. 

23—772 



42 



Ft, — thiensity of front 



__TABLE £_ 

IKTENSrrY OF FRONT 

Code 1139 



Cbdi 
(1aur« 

6 
1 



Cod* 
tlgurv 



No specification 5 

Weak, (lecreaslnp (including fronto- 6 

^ lysis) ^ - .7 

2 Vteaki little or hd cHartge , a 

i y^eakjncreasing <including frbn g 

genesis) ■ - . . . 
4 ^ Moderate, decreasing - 

, N o t ^ : The speciflcations appjy to the time bf the anaiysjs or prognosis when used Jn 
ihe basic code fbrni, and to the perlocls Indicated by gpgp when used In the 
additional isets of groups within FW 45. D and FM 46.D._ - 25^773 



Moderate^ little br^ no change 
Moderate, increasing 
' Strong, decreasing 
Strong, little or no change 
Strong, Increasing 



_ TABLE 3-7_ 
CHARACTER OF FRONT 

Code 1133 



Fc Character of front 



Codf 
Hgure 

0 

1 

Z 
H 
4 



No speclficdtlon 
Frontal activity area decreasing 
Ffbntal activity areaj little change 
Frontal activity area Increasing 
Ihtertfbplcal * 



figure 
5 
6 
7 
8 
9 



Forming err existence suspected 

Quasi-stationary 

With waves 

Diffuse ( 

Position ddubtfui 



^ Preferable to use tropicaU section bf the message. 



Note; The,speciflcatlbhs apply to thOme of the analysis or _prognosls when used 
' in the basic code form, and to the periods indicated by gpgp when used in the 
additional sets of groups within FM 45. D and FM 46. D. 



25—774 



' TABLE 3-8 r 

CHARACTER OF AIR MASS 

C6d« 2539 

Mh — Cohtifiental or maritime character of air mass 

Code ^ 
figure 

0 No specification, or indeterminate 

1 Continental (c) 

2 Maritime (m) 25—775 
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TABLE 3-9 
SOURCE REGION OF AJR MASS 



Mi - 



Code 2551 

region of air mass 



Code 
figure 

0 

1 

2 

3 

4 

S 



No specification, or Indeterminate 
Arctic (A) 
Polar JP) 
Tropical (T) 
Equatorial (E) 

Superior (S) 25-^776 



each ideation if two air masses art mixing or one 
air mass is over another. An air mass group, of 
33122, not followed by another 33 group, wpiild 
decoded as; 1—cbhtihchtal, 2— polar, arid 2— cold. 
The Ibcatidri groups are the same as for previous 
^ sections. ^ 

Section 4, The 995^ scctibh indicates present 
weather wnditibns. 988ww is the present weather 
group. 983 is the indicator and^w a ^^^^ 
the wither. The ww is the same 2rdigit code as is 
used for synoptic code and is ihdicatedjh foldbut 2. 
A prwicht weather grbup of 98863 would be 
decbded as mddcnite continuous 

The location groups are rep<^cd as necessary for 
adequate location and d^oded the same as iii 
previous, sections. - ; _ 

The Md«d«££ group may be xiscd with the present 
weather p^oupi This would be decoded the same as 
in section 0. 



TABLE 3-lb 
THERMAt CHARACTERJSTie OF AIR M^SS 

Code 2552 



Mt — thermodynamic character of air mass 

Code : . 

figure ^ _ ^ ^ 

b No specification 

, '1 ' /indeterminate 

2 Gold (k) 

3 Warm (w) 

4 ' (hdetermihate 
' 5 epld (k) 
: 6 Warm (w) 

7 Indeterniindte 

8 €old (k) 

9 Warm (w) 



if noj followed by another 33MhMiMt groups means bnlyi brie 
aV m^s preserit; If followed by another SSMhMeMti means 
"niixed" with air mass described in second group ^ 

Is fdiiowed by anothei^^Mhl^sMt group, the air rriass rei 
in the first groap being above the air mass of the i^cbrid 

is fdljdwed by another 33MhMsl^ group, the air mass In the 
first group beinq VMransitionar\or "bpCQmlng" the air mass in 
the second group 



25-777 
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Exardici (424): 

i. Use the lAC message below to answer the 
questions that follow. 
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ASNA 
10001 

mvo 

85027 
85021 
81004 
85017 
|H)99 
85027 
^1098 
85022 
99911 
66020 
^220 
66627 

664:») 
66027 
66763 
666;^ 
66020 
«^20 
66420 
99922 
44016 



44024 

44016 

44008 

44008 
44000 
44024 
44016 

44008 

44000' 
I9I9I 



ICWBC C8P800 
33388 00806 



16! 15 
06377 
14498 
12803 
14619 
I5I44 
13034 
04981 
02866 

04056 
0411^ 
04368 

04368 
03780 
03875 
16012 
14210 
I5I44 
14138 

07061 
14792 
17312 
06170 
06170 
13748 
13722 
12100 
12496 
15438 
t5I46 
13244 
02068 

04264 
04264 
04779 



00510 
20000 
01310 
20000 
00910 

20000 
00915 
01210 

04160 

04264 
04771 

04071 
03685 
03578 
15508 
13713 
15(H0 
13841 

06359 
04388 



1^5 
1342! 

\2m 

12100 
15547 
15245 
13647 
02475 

04071 

04883 



043^ 
04974 

038^6 
03589 

14908 
13415 
147J7 
13545 

05662 
13992 



06084 15993 



14540 
12716 
13214 

15053 
15142 
14230 
02977 

04473 

05083 



05078 

03780 
13493 

14210 

14138 



13298 



13002 



05160 
13900 


04l62 

14306 


05170 
14805 


05576 
15705 


05586 
16306 


15392 
16813 


16095 


16295 


06485 


06679 


06770 


06468 


14437 
12520 
13412 


14^32 
n923 
13409 


15019 
13303 


15015 
13200 


14714 
13298 


14120 
12797 


14749 
15146 


14740 


14737 


14936 


15438 




14325 
03273 


Ml 24 
03*67 


•13726 
03563 


13426 
03560 


r3023 


12726 


04678 


04785 


65186 


05380 


05072 


04768 


05179 


05075 


04771 


04779 







i. The analysis is for what area of the globe? 5. What type of pressure system is indicated in t 

first position? 



2. What station originated the analysis? 



6- What^ is the location of the first pressc 
^system? 



3. What do the digits •*88** in the second groiip of 
; the preamble indicate? 



7. What information is given in the 9991 1 sectio 



4. What iiiformatiph is -presented in the 99900 
section of the lAC? 



8. What type of front is indicated in the fii 
group? ^ 
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9. What is the first position ^of the front? 



lb: the indi«tor 99922 represents what type of 
date? 



II. What type of air mass is indicated by 33133? 



12. What* present wcathef is indicated by the-98854 
group in the 99944 section of the lAC? 



425. Spcclft tSf information contained in sections 
5 tlutHiffa 12 of'the^IAC. 

TTic remaining scSipns of the L^C arc wsldom 
used. The purpose of this bbjectiye ij to introduce 
you to the type of iriformation.containcd m scctioas^ 
5 through 12. For more detailed anformfUion on 
these s«:ti6ns refer to^ AWSM 105-24. Weathf 
Codes, Volume * 3. _ . ^_ , - 

All scctibhs except section 12 use the location 
grbups QUULoLo. and the, location g-oup is 
dcbodeb the same in all sections. Therefore the 
loaition ^Qups will not , be pifescnted , in each 
sectibh. 



represent the 700-. 500-. 400^. 300^. 200-. and 100- 
jjiillibar levels.^ respectively, _ 

Section 8- The 99988 section gives mformation 
on the charactjsristics, of the jet stream. __ 

Section 9. The 99999 is th<?^icatbr for section 
9. The information cbhtairied in this section gives 
the trbpbpause characteristics^ ^ 

Seciibh 10, Thfe Jtction presents mformation - 
cohccming sea temperature auad waves. The 
indicator for thii section is 88800. 

Section 11- This section includes information on 
verti»l wind shear. The indicator for this section is ^ 
88822. ^ • __ __ 

Section 12- the indicator for this section is 
777447 this sectibh is prc^nted in plain language 
and is used for items of e»entiai informatb^ ^fV^ocV- 
cannot be adequately described in the preceding 
sectiotis. 

Excrcisa (425); - < r ♦u 

1. What' information isjiyen m section 5 ot tne 

' iAG? , 



2 What information is contained in section 6 of 
the lAC? * , 



3. What section contains information on uppc 
^winds? ^ ^ 




Section 5. Section 5 is indicated by. 99955 
55tttiTc. The group_99955_ indicates the section for 
tropical systems. The 55 is the indic^or. J 
indicates tfe type ot tropical circulation. T 
represents ^he system intensity. Tcgives the 
chantcteristic of* the syst«n. 

Section 6. The febup 99966 indi^tw information 
on clSud systems. The 9CHbHbHb gives cloud bases 
The 9 is the indii^or, € is the type of cloud, and ^ 
HbHbHb indi^tes tlw basc of doudi in hundreds of ^ 
meters. The SNHtHtHt gives cloud tops. The 8 is 
the ihdicatbr. N is the amount of . cloud cover m 
eighths, and HtHiHi indicates the cloud tops in 
htihdrcds ot naetersf 

Section 7. The 99977 group givw ihformatibii oh 
upi»r winds. The winds .may be for the Jime 
indicated in the preamble or a| ajatcr time given 
by the group 000gpgp. The gpft> indicates the number \ 
of hburs to be added to the time in the preamble, 
The next ^oup 'S the location of the winds that 
follow. The^ grSiips that follow gye winds fox 
standard isobaric surfaa». For examples. 8dd^ 
indicates wind directioil and speed for the 850- 
millibar level. The mdicators 7. 5. 4. 3. 2, and 1 



4 What information is given in section 8 of the 
iAC? . 



5. 'Tropopause characteristics are given m what 
• section of the IAC? . / ^ ^ 



6. What section contains information on sea 
waves? 

3-2. ^'ofeourt C6d(M ^ ,• ■ 

TeiSihal forecasts are disseminated long line in 
terminal aerodroine forecast (TAF) codes or m 
abbreviated- plain* language tenninar forecast 
(PLATF)"code. We will cdhsider the decodmg ot 
these forecasts. . « 



Decode a terminal aeVodrome foreciBt (TAF). 
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* TAF. Tlir code haint ••TAP' indiiatw that the 
forecast u aii aerodrome rdrecast. In the collectives 

heading. Amended forecasts carry ^MD after the 
date-time^ group (DTG) preceding the TAF 
identification. The format and ccklihg instniciibhs 
TO shown in foldom i explanation of 

the coding groups fdilows. 

CCCC. This i^up is repeated when the fot^cast 
applies to more than one location. (An example of 
a single locaddn: KBLV^Scbtt AFB IL.J 

GiGiGjGi. GiGi is the beginning and GiG:^ is the 
ending of the forecaiit period.. When the period of 
fottcast begins at niidhigbt, G|Gi is coded as 00. 
When t^«Ll>cnod of the forecast ends at midnight, 
GiOi u coded as 24, 

_ ddi^ff^m* A predominant _ wind direction is 
forecast^ ^ if at all feasible. If the direction is 
cxpcctrf to- vAiy _hy more than 60*' from a 
predomimnt ^h^^oji, the predominant direclion is 
coded and the expected limits of vanabtiity are 
included in Remarks. 

: For ^d^it the third digit will always be zero, 
except variable wind directions are indicated by 
VRB, - . _ ^ 

. 6. For ff, when ^ wind speeds in excess of 100 
knbts^^|it expected, a.6-digit group is used and the 
speifjs ^ven in three djgits\ 

c. In the fnfm portion, maximum wind speed is 
used, only when the maximuch wind speed is 
expjpcted to exceed the mean speed by 5 knots or 
more. Maximuni winds of 100 knots or mbre are 
giviai m three digits. ^ 

VVVy. Visibility is rduhded down to the nearest 
reportable value. A VVVV of 9000 indicate a 
visibility qf-9Jdlometers (6 statute miles). A VVVV 
of 9999 infflStcs ^visibility of 10 km (7 statut8 
> miles) or more. A restriction of visibility is included: 
wheii visibility is forecast to be 9 km or less. (See 
table 6, fol4out 13.) _ [_ ^ 

vv'h/. Forecast weather is ^oded in both 
numerical and alphabetiMl abbreviations as shown 
on fdlddii^ 13, table K The nuinl^rs pfovide a full 
d(^ription» while japiia^^ 
give only a categorical description. J^rmally^nly 
oni w'w' group is used 4n the forecast period. 
However, additional w'w' grains ma^^^ used to 
?[?i^ribe more adeguately ffce d«ratidnall^ 
si^iificant weather expected to ocorf WX NIL 
ihdicitcs no si^oificant ^weather. 

NtCChJiJit, This group is repeal^ as necessary 
to indicate t^ ^loud distribiitidn. |he grdups are 
arranged in a^^giding order of height of the cloud 
base. When a ci^ sky is forecast the abbreviation 
SKC is used. ^ 

**pr^cnts the tdtal aindtint df clduds in 
eighth^ >that' is forcciB;t_ to%be ^at •tht^.^^v^ hih«h«. 
When Ni = 9 is forecast, the ^oud group wiM 6e 
9/ /h,h,h«, where h.h«h« is the vortical visibility. The 
summation principle does not apply when edging 

388 ^ 
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^ the cjoud groups; N, refers only to the clouds at 
tlfat particular height. The ceiling is Identified by a 
mandatory entry in the Remarks section. Thc-entry 
is mandatdiy whenever the sum of the cldiid 
amounp sX ^ levels _ex«eds 4^8. When the_ total 
cloud exceeds 4/8 and a ceiling is expected, ttie 
ceiling height is .^indicated by the remark 
'^CIGh.hih..*' When the tdtal cidud amdiint^^ 
4/8, but no ceiling is expected, the remark **CIG 
is used. 

b. CC: When more -thaa one * cloud type is 
expected at the Mine- level, %>nly the preddminaht 
typ^ i^_i?^y?ted. flo^ever, when aimuldnimbus 
clouds are forecast, a group referring exclusively to 
the cijtmulonimbus is^i^ (See table 2^ foldout J 3.) 

c* Ah|h»: A WS units decdde all heists into f^t. 
Use/ table 5 of foldout 13 to dtxode. height values. 

C^/trO^. The term **CAVbK'';is usc^ 
tertninal forecasts only at AWS units that are 
draignated as ICA^O n»in meteorolo^ad officeii. 
AWS units at other locations codct terminal 
forecasts using WW, w'w', and MeC^hift. 
Si'oups, asf apprdpriate, accordiiig to prec^iiig 
instructions. ' _ ._ 

5/c/ii/riAi/L. This includes only icmg conditions 
Expected below 10,000* feet (above the station 
c^levatidii) that ate iidt associated with 
thundcrstdrm ai^ivity. A forecast dfnhundefstdrms 
implies icing of lAoderate or gi^ater in^nsity. When 
ho idhg is forecast, \his group is Jiol used. _ , 

d. le is cdded as shown in table 3, Toldpiit 13. 

b, hihjhi is reported as shown in table 5, fdldouit 13. 

c: 15, the ttnckness of icing layer, is reported in 
.thousands, of jcct. ^ • 

J^^b/^btL. Turbulence, ndi associated with 
t^°?^*^™o™ _ X^^yiAy, is ; reported o«li. beldw 
10,000^ feet (above station elevation), A forecast of ' 
thuhderstbrms implies severe or greater turbulence 
in the vicinity of the thuhdcrstonns. When 
tuij>uience is not expected, dd lidt use this groim. 

a. 'pcco4e B, using table 4, foldout 13. • / 

b. tehbhb is the height of base of turbulent layer 
above thc^ouhd level It is decodfed using table 5, 
fdlddut 13. 

_ c- ti., the tjuctaess dC^the turbulent layer, is 
reported in thousands of feet. 

e//ff/2P2/'2ftW5^ A QNH group \ wiU be 
included for each period of the forecast; This group , 
will precede any plain language groups. 

a. QNH is the Q ' code indicitdr for altimeter 
setting. ^ 

b. P^PiPiPj is the lowest altimeter setting in 
inche$^fdr_ the forecast periSd. 

When TAFs are tra dver 
intemation^ circuits, appropriate remarks are 
added. The standard ICAO abbreviations are used 



when poaiblc: Do^^of use GRADU, RAPID^ or 
INTER in the Remarks section. When JAFs are 
transmitted pvcr mUit^iry <^tuts 
remarks coriccming visibi^ and sky 

condition are added. Aiphabctical weather 
abbreviations b table 1, foldbut 13, arc used 
wheicvcr possible, sucfi as RASH VCNTY. 
Variable cloud Condition To to not us«l 

since an INTER forest serves the same purpose. 

9iimn. "this is st^>pkmehta^y itformatibn as 
^vcn in AWSM_ 105^24. Only Jiain language 
altcmatiycs ^GRADU, RAPID or INreR) are us^ 
by AWS. If supplemcntor^groups change the valfie 
of any of the^rcoeding ^biips, they bc^h a hew 
line in the fore<»akforinat Use change groups to 
show a change iir any numlwr of the forecast 
groups. In the time groups that follow the change 
group, the first two numhenL indicate when the 
change is expected to begin. The last two number| 
«indi<^te when the change is expected to be 
completed. 



7. Give the amount, type, and height of clouds 
forecast for 14662. * 



8 What is the lowest altimeter seating expected? 

■ . ■ V - 1- 

9: What is the forecast visibility bctwecjr? 1906 -and 
230627 



16. What type weather is forecast between 1906"^ 
and 2360Z? 



11. What is the forecast celling height between 1966^ 
and 2300Z? 



Exercises (426): 

Decode elements in the TAF below by answering 
the questions that follow. 



TAP- - - 

KBLV 1412 27020/35 2000 97XXXTS_8CBOI2 QN»ip»II?g^C 
ORADU J7W 25015 99W WX NIL 3SC02b 4AC0j0 QNlHWI 
GRADU 2301 2SPI0 99W SJHC QNiCwinS; 



iiiiscioou 

INS GIG 060 



1. What station is the foredut for? 



12. What are the wind airection and 'pecd between 
6166 and 1260Z expected to be? 



13. WhaL is ^thc forecast sky condition after 
6100Z? 



2. What does the contraction '*TAF" mean? 



3. What arc the beginning and ending times of the 
forecast? ' 



4. What are thc forecast wind direction and speed 
for 1666Z?_^ 



5. What is the forecast visibility between 1466 and 
1766Z? ' 



6. Describe the forecast weather between 1466 and 
1766Z. . 



427. Decode the elements of the PLATF code. 

Recovery Forecast (Pti&^. the PLATF ^ is 
based on National Wcact^r Service aviatidh 
forecast (terminal) code. The symbols, 
abbre\aations, and format arc the same as those of 
the Airways hourly observation code (sec the 
Federal MeXeorotofpcai ffundbook No, i— FMH— 1. ' 
The recovery forecast (6-hour) is produced by AWS 
units partiapating in tjie Centralized Forecast 
Program (CTF), so encoding applies only to them. 
I^ecoding, however, is done by all units. The 
FORMAT^ is as fpUows: 

hhNWWiWiddfT QNHP:P2P2P2 REMARKS ttZNN 

or ^ " 

hhh . , 

hh or hhh. This is the height of cioad base in 
hundreds of feet above the jfround. Between surface 
and 'SCKK) ,ft., heights are expressed to the nearest 
166 feet. Between 5666 feet and 3e,(Wafeet, hcijhts 
are expressed to the nearest IQOfl feei. Above 
36^666 feet, heights are expressed to the nearest 
5666 feet. ^ 
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\A^— r§ky cover: Cloud layers are given in forecast weather condition. The term **ttZ'' is 

asanding order of height. The cbntractiohs and repeated as frequently ais necessary in order to 

their related sky_ cover a^^^ (SCT) 1/8 to jjrbvide a forecast for the eritire 6-hdur pcriBa:''^ 

4/$, brokcTi (BKN) 5/8 to 7/8^^ Changes 'to the initial cond^^^ those 

8/8. C^ud aniounts arc deterituncd using the ra^ elements (clouds, visibility, weather, winds, and 

of summation: When more than one cloud layer is altimeter setting) that are expected to change by an 

expected, the cldud cover contraction reflects the bperatibnally significant amount. INTER is the 

total amdiirit of sky that is obscured by c^^ ooly trend statement used, 
and below the level indicated for each particiilar / 

contraction: The symbol X i5 used to indi(ate a Exercises 427V 

surface-based bbscurition, such as snow, sm i=i j "* ? *w Di^j^^-rir ^^^^ 

- . * J* J ^ *u li -a:uiu-. Decode e ements of the PtATF coded ^recovery 

fog, tbat LS expected to reduce the vertical visibility - ^ ^- — ^, - — ^ 

* I L L L • r *u » * 1 J i« forecast be ow by answering the questions 

to le« than the height of the lowest cloud layer^ - . ' ^ ^ 

The height (hh) is the forecast vertical visibility* ^lo^owing. _^ 

e.g., 5X1/4S-J-. When two br more significant cloud kmyr t3i9 5 bkn 25 bkn 5of ouo QNH»i4 inter 1417 4o ovc 35R-. 

bbhditibris arc ex|fccted to alternate frcqueritly, the ' ^ ' . * . 

predomiflant^ douH condm^^ , ' What is the initial forecast sky condition? 

mitiai cloud groups and show alternate conditions by xV 
use of an INTER group. • ^ 
visibility * Forecast visibility is rcpbrtcd to 

neart^t reportable value in miles or fractions of. ^ vltu ^ Jt*u • *• 1 r * ^^;u;iw,y> 
•I /c . ui ic f ij * ia\ 2. What i«thc imtial forecast visibiuty? 

nuies: (Sec table 6, foldojut 13.) . ■ . " ^ 

W\W\— weather and ohstructions to vision. 

Standard Jcttcrs or contractions cont^ained in 

FMH~1 are used to indicate the weather or . * . .. *. 

obstructions to vision. No space is left after the ^' ^^^at is the imtial forecast weather? 
visibility figure* If the visibility' is forecast to be 6 - ' 

miles or less, weather br bbfitnictibri tb visibn is . ^ 

included. — — 

d^f^surface wind direction (dd) and speed ^- What are the forecast wwd direction and 
fff): The dircktion is forccastitd the niparest 10^ and speed? 
the speed is in khbts. Maximum gust speed is 
iridudcd when it cx^cds ^ 

knots: Maximum gusts are-indicated by placing a G _ _ __ _ . ___ : 

after the mean wind spwd; e.g.; 2320<;30. Variable 5: What is the forecast lowest altimeter sptting? 
wind dircctibh forecasts are coded as 99ff. 

QNHPiPiP^Pi. This is^ the miniSium altimeter 
setting expected during the jp^riod's^ 

Remarks. This section includes any 6. What arc_ the visibility and weather during the 
mctebrblbgical cbhditibhs not adequately descHbccJ ^ trend period? 

in the text* _ ^ _ L ' ^ 

ttZ— change groups: If the initially sta^d 
condition is expected to changpe, the first civ^ _ 

following the Btated initial cbriditibn will be ttZ, 7. Give _ the expected visibility an^ weather 
where tt is the time to the nearest hour of the forecast for 17GGZ. 
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WEATHER DATA ^bacrvcd or received daring 
yoor^Jnft on duty Jire needed for the planning of 
USAF operations. Weather not 6^ affects flight 
bperatibiis but also has a dir«n bearing ot^ 
military operations^ Your weather observations 
need imme^^/e disseminatibn to aU local operating 
units so that decisions concemihg the weather's 
influence on their operations <^fl be jxiade. In 
addition, your dbMfvations arc rctaye4 to other 
lorations tnat need the information for their 
operations. ' 

Both military and d\aliah weather obM 
are ^nt third||thout the world. They may be 
transmitted b>r teletype, Tadioteletype, And 
continuous^ wave jCW) radio broadcast. This 
exchange of woridwde weather data supports' 
civilian as well as military foredoting^orivities. 

This chapter discuubs the vanbus methods used' 
to transmit and receive weather data of all types.^ if 
your alignment i& T&t a detachme^^ 
c^ncsrn is^tbe d^minad^^ of weather data to the 
load operating^ agencies. Your next concern is^ the 
transmission of the weather data to the Autoinl^ed 
Wither Network (AWN). You wjil_study|^e' 
responsibilities of the Air Forw GonMnuni<at|( 
Service (AFCS), the Air W<»ther Service 
and the Modernized Weather Teletypewtftt^ 
Communications System (MWTCS) in 
ex^^^g^ of wother date, this dmpter v^o 
(&ci^es the facsimHe networks,, ^he CQNUS 
Met^oig^pcal Dita System (COMEDSX t^|Qc^ 
dissemihatibn procedures^ the automatic jete^one 
anwering ^device, and the pilot to metro servk^s 
(PMSV) radio: The chapter ends with a discussion 
of wither commuhicirtibhs qiiaUty control. / ^ 

4-l_. 'Wait^ CbmiiiuiiiMtlc^ Systems \ 

Lpiig^ine dissemicAtio^^ of wither data between 
a mllittiry wsither stetions is done by an automatic 
collection-dissemination^ jictwork^^^^crated by 
wither eiitbri and AFCS persimneL At most 
AWS assignments^ yoiir duti<» include handU 
and transimtting weS^UiCi^^d^ ffhesc tasks 
contribute to the ^obal {tnterchange of weather data 
and are essential to the Operational effectiveness of 
^your unit. As ah observer, you are a key man in 




this jnterchange of • weather data. To fully 
und^tand your role in the disseminatibh of 
weather data, ybu must khbw abbUt the various 
weather networks and their operation. 

the USAF/ DCS weather communications 
networks are the weather teletype networks, 
including tBe Automated Weather Network (AWN), 
>^thc weather facsimile' nctjjworks, and the glotal 
weather intercept and broadcjBt networks. They 
provide the facilities fbr rapi4 interchange bf 
weather data bh a_ worldwide bajis. 

The mission bf the USAF/ DCS, wcathei' 
cbmm,unications_ network is _to provide 
communications service tb the Department of 
E>efeiise (DOD) agencies and the Air Weather 
Service ih siippbrt bf glgbal mi^sioM. W^ 
data, bNccause of its xiniqoecfaaracter and because of 
the voltimes of iofbrmampn which must have wide 
and timely disscmfhatibh,: requires .special 
commuhicatibiis network and meoage handling 
procedures' the tJS^F/ DCS^^weather 
Xcommumcations netwbrks and the AWN prbvidc 

Tthii unique service. : ' 

Tb make this scrviiss operate smoothly all AWS 
' petsonnel who ^operate weather communicatiojis 
fadiittes must follow _t& proo5d_urw ahd-«B|d 
cbhtaihcd in AWSM \i^5-2, WfaiHer 
CommmTcaifohs, Vbliunc 1, and AFSCh 105^^2, ^ 
Autormted^^athrr Network , (AWN) (Merat&m 
Management, Operating schedulcs^detailed 
insthictibnsi and supplementary prt^ 
issued by the responsible AFCS echelons^ expand 
bts AFCSR 105-2, A^olume 3, Weather ^Message 
Catalog, for iftiir^f and _ Vblume 4, Facsimile 
Products Catalog, for facsimile) cbhtaining 
cbn^lete descriptibns of aU w«rther message ^ 
pr^ucts available ^thin the USAF weather 
communications S3irsteni Thwc pubukatibns gbvcrn 
the military cbhtributibn tb the bveraU interchange 
bf weather data. We wiU firtt eMunine tfe telet 
networks and their :xontribution to the weather* r " 

information system. . 

— « 

41JL From a data or circuit dcscHj^llon, deternttine 
the sector of the Automat«i Woither Network to ^ 
which it belongs of the agency which to responsible 
for the data or circuit routing. 
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The interchange of weathcrv data between various 
countries is done through jophisticatcd 
* cbniniiinicatibhs systems. These highly 
. cqmputerizcd systems arc abic_ to handlc_^ j*'"?? 
volumes of data within a very short time. In 
addition, centralization of the data relay sites has 
reduced costs while improving the data available. 
' Much of the rnilitary _ and civilian ^weather 
dissemination system has been absorbed into this 
unified sysicm, called the ??utomatcd Weather 
Network. First -we will examine the individual 
systems which make Up the network arid the it the 
overall network: 

Air Weather Scrvlcje Teietyp«^ysteni. In 1976, 
the 3-circuit COMET (CONUS ^Meteorological 
Teletype System) network was replaced by a si^ngic, 
mcdiujn speedy ^versatile comniuniaition system. 
The new system,* CONUS Meteorological Data 
System (COMEDS), is designed to operate more 
simply and save costs by reducing message 
prcjjaratfen time and paper consumption: in 
addition, the cost of two circuits and their 
associated equipment has been eliminated. 
COMEDS is a computerized weather and notice to 
' airmen (NOTAM) system serving essemia^^^^^^ 
V same purpose as the COMET system. As in 
COMET system, you can make an automatic 
request arid query (ARQ) for data such as 
rawiiisbiide and intcmational weather ^data: 
. You cafl prepare messages without using paper 
tape. If you make a mistake, it is easily corrected 
by eriteririg corrected data over the X^.^^^y j^^^* in 
the did systcrn where papcr_ tape was used, you 
sometimes had to start again at the beginning of 
the message because you omitted just brie character 
and then fburid but about it several lines down the 
puiichcd tape^ __ _ V. _ 

Another feature of the new COMEDS is tfee 
ability to receive messages oh a display rather thari 
bri a printer. This cuts down on the amount of 
P^P^J y_^^ miist tear and JUe: A^o, data ARQcd by 
other stations on your* circuit ^e not printed bri 
your tcnnirial-ragain saying time arid paper. Since 
each termirial can be either selcrted or not sclccted^^ 
ydu can ARQ data J^or the Jew stations in which 
you arc interested rather than printing a whole 
sequence just to obtain dj^ta for brie or two 
syribptic or rawirisbride stations. L^^ J"^ '^!*!^ 
chapter^ we will discuss specific COMEDS terminal 
equipmcht features. 

Military weather cbmmuriicatioris is a large part 
bf ybur vvbrkibsid while ^u arc cm duty in a bagg 
weather station. Ydii arc eofltonually filing and 
posting the incoming weather messages in*, their 
correct positions. The longer you are associated 
with weather cbmrnuriicatibris, the better versed in 
its prdc*dures ydu becdme. As you progress 
— 4fc44irough the various levels of the weather career 
ladder, you will use this communications knowledge 
obtaia data used tb make operational forecasts. 
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Althbugh ybiir primary cbtvscrri at this |>omt js 
riiilitary weather comniuriicatfdns^ , you should also 
know about the civilian weather communications 
system so that you can use its fbrecast arid 
bbscrvafibn rcsburces. 

Nitldnal Weather Service (N 
Systems. The Federaf Aviation Adminisiratibri 
(FAAj controls the National Weather Service., 
Commuriicatibns , System. . The ryiajdr (iiffefeiicci 
between the COMEDS used by the_ military a nd£he \ 
civilian weather circuits used in the field is speed, j 
The civilian circiiits generally operate at 100 wdrds 
per minute at the transriiit-rccci^ end in cbritrast 
with the 12()0^wdrd per miiL^tc COM^^ rfate: 
However, data is transmitted within 'the 
intermediate cScuits of the civilian weather rictwork 
between "hub^'dijtributibri points and the (iritral 
relay point a^ 800 tb 1200 words pet; rninutc, _ 

This central relay jjoi^nt, called the Weather 
Message Switcfnng eenter (AVMSG), is located in 
fLansas Gity MO. This center is the cf>riiputerized 
circuit ciS^ritrbl pbint of the Modcnuzcd Weather 
Teletype CdmmUnications System (MWTCS). The 
MWTCS is the relay point for these FAA 
Services: A _(aviation), C (synbpticS^ and 0 
(bvcrscas). The military 'dedicated Service A 
riqtwbrk also driginatcs here: The civilmn aviation 
weather data you receive is also routed through 
these computers. Only ccrtairi sectibris bf the 
Service 0 (oversea^ circuits __go through this 
complex. The other sections go through thej^DWS 
(Automated Digital WeatheiL Switch) at CarfWcU 
AFB TX. Another separate FAA circuity the ARQ ^ 
circuit, alsb goes through i%t MWTCS tomputer: If 
the^ ARQ (fate is not aWiiable at the MWSC 
complex, S45,Squested from the ADWS computers 
at _Carswcll T^B. , i_ 

Each bf tfclf^WS teletype drcuit^ is governed by 
an FAA publication: These pubBcations describe 
each message type, by heading, and the proper 
format for transmitting it on the circuit. In this 
reispect, the publication is similar to AWSM 105-2 
and AFCSR 105-2: 

, Service A: Service A consists of weather circuits 
which provide aviatibri weather arid notice to 
airriieri (NOTAM) messages tdlnviHan and military 
sites thfdughdut the United _Stotes: Certain other 
message types, such as: pilot reports (PIREPS) and 
radar rcports_XRAREPS) arc alsb trarisriiittcd bri 
this circuit. The weather data Js cdllected each 
hour, on the hour, and routed to other circuits after 
being arranged into bulletins, by the computers. 
Each distribution point "hub** within the system 
colletts its data arid transmits this data both to 
dthcf statidns in- the hub and to MWTGS. Stations 
outside tSe hub have their data transmitted to the - 
hub stations after the primary data is collected. The 
amount of outside data relayed limited because 
of circuit timq limitadons and because of paper 
consumption considerations. Station data 
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requirements arc coordinated with the MWTCS 
center yearly: j 

Service C Service C is another NWS teletype 
network which handles synoptic (3-arid 6-hbur) 
data and upper air infoitnatidn. It_also provides 
State weather forecasts jnd comments concerning 
weather products producte at the National Weather 
Center locatejJ at Silver > Springs MD. Severe 
weather and public information bulletins are also 
sent on this circuit: 

Service 0. Service 0 provides aviation , weather 
data and forecasts between ihtefhatibnal sites. It is 
used by the FAA to interchange data with |4cxico, 
the Virgin Islands, \Bcrmuda, and other overseas 
locations. ___ 

^Automated Weather NetWork (A WNJ. Mihowgh, 
most weather _J>ersonhcl^ haste 
operations of the Automated Weathe?^ .Network^ 
few weather specialists realize th^ signrficaricc of 
their duties in rclatidri to the AWN cypcraabh. Each 
weather message you transmit is processed into the 
AW^ for furttier dissemination: The quality of 
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these transmissions determines the success b( 
AWN bfjcritibh; thcrcfbri, you must know local 
cbmmuhicaUbris pblicies arid utTderstand the 
bpcratibn bf_tbc AWN. ^ . 

The Automated Weather Network consists of 
real-time computers located in majbi- pppulatibri 
centers of the wbrl<i. Weather data is cpiiccted by 
Ibw-spccd cqmmunii^ations systems within each area 
and then relayed at high speed between centers. 
Figure 4-1 shows the major free wb rid relay cchters 
which exchange military arid civiliari weather 
iriformatibri thrbughftut the wprid: Some civilian 
weather data is collected within tbe Asian Continjft 
and relayed through Mbscow directly tb Natibrial 
Weathcr--Scrvice cbniputcrs at Silver Spring MD^ 
Thctc, itj^s cbrabincd with Canadian wcathej- 
reports and- sent to the AWN site at CarswcU AFB 
TX. Some data, >yhich may have dbubtful validity, 
is trahsrhitted, with apprbpriate ijidrcatbra, ^rbrtl. 
radib intercept sites overseas to Carswell-AFB for 
evaluatibn. The more routine data whiCji is received 
at the darswell Automati^ Digiul Weather Switch 

'- ' r . ' 
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(A.DWS> is chec_ked for. pr0per_ format 
autolnaticaiiy and then routed to customers within 
the western hemisphere in accordance with their 
requirements. 



Currchily, there , are four frec-wbrld ADWSs 
which service six high-speed data users: 

• Carsweti AFB TX. 

• Fuchu AS, Japan. 

• Clark AB, ^Philippiijcs. 
Croughton AS, England. 

The -highHipeed users are: 

• Air Fojrcc Global Weather Central (AFGWQ, 
Offutt AFW NE. f : 

_ • Air Force Asia Weather Central (AWQ, 
Fuchu ASi Japan. 

• Air Force European Weather Central (EWQ, 
Croughton AS, England. 

• National Mcteorolo'^iiaiL Center (NMC), 
National Weather Service (NWS), Natipnal Oceanic 
and Atmospheric Administration (NOAA), Silver 
Springs MP^ ___ __ _i _ _ _ - 

• Weather l^es&ge Switching Center (Wi4SC), 
Federal. Aviatidh Ad_inihistration (FAA), Kansas 
City, MO. 

• Fleet Numerical Weather Facility (FNWF), 
US Navy, Monterey CA:' 

Notice in Figure 4-1 that the hub of AWN is the 
Automatic Digital Weather Switch (ADWS) at 
Carfwcll AFBJ*X. With the changedver from \he 
COMET system to COMEDS, the relay point at 
Tinker J^FB OK, has been eliminated, arid the 
COMEDS terminals are linked directly with the 
ADWS computers at^Carswell AFB. The d^ta links 
between the various parts of the AWN system are. 
two-way arid operate at . speeds as high as 4800 
words per minute. The AWN system will gradUajlly 
be upgraded uhtjl it automatically^cqntrols virtually 
ail of the weather collection and relay functfons 
withiri^thc United Staitcs.^ 

- ^ - - ■ - : - . - - ^ 

AstfoAGeoi>hysical^ (ATN). 
This is a solar -observing and forecasting network ' 
ori^nating i^from the ^litdrnatic Digital Weather 
Switch at Carsvkfcll AFB TX: It handles the AWS 
.Space Erivifdriment Support System (SESS): The 
SESS is a worldwide network of solar optical, " 
radio, and ionospheric observirig arid* forecasting 
sites located at both civilian varid rriilitary 
instaMtibns. It exists fbr the ^ur^qsc df cdliccting' . 

routine and _spcc_ial (tie^r _reaj;-time) 

astro /geophysical data, and for relaying forecasts to 
arid from lhe_Aerospace _EriYiroririiental SuppSft 
Center (AESQ, NORAD, .thej^nrie Mduritairi. 
Complex CO. jHie* data and forecasts are used to ^; 
make ,decisions affecting various military 
cornmunicatipns systems. 



Exercl«s (428): _ _ / _ 

I: Which weather circuit transmits low-speed 
UOO-word-per-riiinute) data between th^e United 
States and the Azores? Who controls this 
circuit? 



2. Name the circuit which links riiilitary weather 
stationiS within the United Suites. 



3. Which center has all FAA aviatibri. weather 
data pass through it before reaching ADWS? 



4. Narrie the system through which military 
rawirisonde data is transmitted within the 
United States. 



5. What weather relay center transmits North 
Asian weather data? 



6. On which circuit are^ State forecasts 
transmitted? ' y ■ j, 



7. Which grblip is rcspbrisible/lbr evaluating data 
frdrn ionospjicric soundjngs and determining 
which military communications systems to use? 



429. Given ' messlg^e. origin and tefininatiqii 
iooilions, trace the routing of a weather message 
throu^ the Automated Weather Network. 

\ -I- ; . ■ 

itercepb. Countries with isolated areas or 
'^nmitivc cbmrriunicatibris systems send most of. 
^eir weather data by radio. The Air Fdrcje and 
Navy operated intercept radio receiving sites to^_ 
obtain this weather Bc> operating these sites, 

not only arc rribrc repbrtj^ available, but the data ^ 
rccpvcd is riibre timely. Ctelays. An^dUnlcrcd in 
relaying the dat2L through civilian channels can be 
as much as 6 hours.^ „ 

Some rcportirig stations may not be listed in the 
directbry published by the Wbrld Mete^id logical 
. brganization. If tl^e imeVccp^^ sites receive such data 
- along' with(^ta fr^^ kno>vn sites in*thi same'' 
rriessage groupTlhe unknown station's location can 
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TABLE 4-1 1 

INTERCEPT STATIONS AND MONrtOR AREAS 



Intercept 
Station 



MonttorcHl 
Area 



Through 



R4F_Croughton, 
Ei^laixl 

Torrejon AB^ 
Spain 

Ihclrllk AB, 
Turkey 



Fuchd ASt 
Japan ^• 



le Shiina^ 
Ofclnava 



Clark ABt 
Philippines 

San Hlguel US 
Ni^vyv Cdmmunicitlbtis 

Faciiity* - 
>lne8 



USSR 



Weater^and^ 
Southern Africa 

Mlddie-East, 
East ern^ Africa , 
Southern JJSSR, 
India (Sew Dehli5 

Peopie^s Republic 
of Chinas North I 
Korea • ^/^ 

Propiels Republic 
of Chinas Pakistan 
Nev Zealand, India 
(New D^ii) , South 
East Asia / 

South EAjit Asia 



Australia, 
Indonesia^ 

Pakistan 

New' Zealand^ 
India 



Cr ought on, 
England 

Cr ought on, 
England 

Cr ought dn^ 



Fuchu, Japan 



Fuchu, Japan 



Clark AB, 
Philippines 

Clark AB^ 
Philippines 



be- cstimatcdi As more data is received and 
compared^ the site's ^ooLtidn cais be more closely 
established. Once the ^ite js Ibdated with sufficient 
accuracy, the d^ It transnrits can be used to fill in 
details \j^tSn lesser sampled areas of the world^ 
This locator fuhctiph is pcrforincd at the weather 
editor section of C^rswcU ADWS. 

Six Air Force Md one Navy site handle most of 
the intcfcept work. Each site is assigned ah area of 
responsibility: in additibru each site is equipped to 
^tct as a hackup receiving site for the^otbeii!._ pie 
general area each site monitors is located in table 4- 
1 and in AWSM 100-1; (j/o*a/ JfVa/^er Intefcepts, 
Also listed in the table is the h^rcst osritcr thfdugh 
Which the weather message is relayed to the 



Aatomated Weather Network (AWN), : For 
example: Torrejon. Spain, would pass its weather 
ihtctccpts through the relay center at Croughton, 
Ehglarid/ the Ic Shima. Okinawa, intercepts would 
be passed through the Fuchu. Japan, relay center. 

Exercls« (429): _ 

1: An FAA briefer at St. Louis MO requests 
curreht weather for New Delhi. India. If the 
message was intercepted at le Sh^ma. Okinawa, 
list the-AW>C^lay points it passed through. 
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2: Sunspot activity b[ocks radio reception of 
New Z^land weather trahsmisiibns at all Far 

^ East intercept sites. However, Tdrrejph, Spain, 
is able to receive the messages. Trace the 
m^age route to an AF forecast site at Seoul, 
Korea, and to the Fleet ISival Weather 
Forecast Center at Monterey CA. 



3. A weather message is intercepted from central 
Australia rbutrd to AFGWC. Lisf the sitw 
it passes through to get there. 



430. Given a map descriptibn^ identify the weather 
facsimile circuit it is trintmitted bh. 



System Objective. The USAF/DCS Weather 
Facsimile Communications Global System is 
^^Pl^^_ 9^ serve all DOD 

requirement and interface with the National 
Wither Service (NWS) and Federal Aviation 
' Admihistratibn (FAA) hetwdrks^i Fac^^^^^^ 
products, _by I their aniqacness in composition, 
f handling procedures, and acquisition bf_ data, 
require special cbmmuhiii^tiohs networks. Recent 
changes in machine capabilities within the DOD 
facsimile n^jwoijcs _havc required ^ that _ the 
communications lines be improved to provide the 
detail needed in sbme maps. However, the basic 
objective of the system has remained the same: to 
transfjsr information of a graphic mature qtiickly, 
accurately, and reliably from central preparation 
points to Rcld sit«. 

System Cbmpbsitibh. The weather facsimile 
networks arc pniMrily composed of the Strategic 
Facsimile l^etwork and the National Facsimile 
;Nctworkjwithin Jhc _CONUS and the European and 
Pacific Facsimile Networks overseas. With the 
exception of 'a few radio links; these networks 
operate at either 120 or 240 scans per minuteC 
(SPM). Within the CONUS,^ four facsimile 
networks carry the majority of the weather 
r graphics. These arc: WFX 1234;'FOFAX, AFX 109, 
and NAMFAX: Of thcse«^circuits, three (FOFAX, 
AFX109, and NAMFAXll use the DL-MDC 
cbnvcrtcr or its equivalent. 

Naiionai Fdcstmite Nemork (WFX ^1234). The 
National Facsimile Network is the basic weather 
graphics network. It transmits grapjiics such as 
surface analysis charts, computer-plbtted upper air 
charts (850, 700, 5O0, 300, and_200 mb)^, wcatlicr 
dcpicti»i charts, and prognostic maps: It is 
primari^ oriented toward low-aititude aviation 
interests and surface weather forecasting. 

Most of the material transmitted originates at the 
National Meteorological Center (NMC), Silver 



- 3h9 

Springs MDTSThe network extends throughout the 
United State$\ with cbmmuiiicatibiis links to 
Canada at Vant^pypr and Mohtn^l. Selected 
charts arc also relayed to Hawaii_and_Puerto R^ 
All maps on this circuit are transipitted at 120 

scans per minute. _ _ 

Forecast C^ice Facsimite System (FOFAX., GS 
10206, 7, 3> This network is often referred to_as_the 
satejUtc network; FOFAX serves civifian forecast 
offices and military weather stations by providing 
satellite material and other metebrblbgical graphics 
heeded in their prejMUiitidri of fo^ and 
weather vi^uninp. Irv addition to the satellite data, 
thb network transmits 3*hourly pr^sure change' 
and height change charts, preliminary Analysis and 
forecast charts, and delayed NMC prdgndsis charts. 

^re transniitted a^t both 120 and 240 sams 
.per minute on this circuit: 

The network also distributes National 
Environmental Satellite Service digitally prepared 
satellite mosaics from both pdlar-orbiting^and 
gedstationary ?atelhtcs._The_thiw^ sites^ normally 
used ^o receive these satelBti; signals _aie Wallops 
island Vj\uWBFO_San Francisco CA; and AF 
Kuhia HI. The Sah Francisco unit has the ability to 
transmit recorded satellite xlata<qn the FOFAX 
network upon request by other offices. _ 

Strategic Facsimile Network (AFX]09j, T)m is a 
military network, terminating at various Ibcaiibiis,' 
which'^primarily transmit^ graphics ti«Jd_ for hjgh* 
pefformancc aircraft: Certain data extends as high 
as 30 mb. Datia transmitted includes gridded 
forecasts and analysis Northern Hemisphere 
significant wc|Lther/ 1000-mb I>-yaa^^^ contniil 
forecasts, tropical streamline charts, and weather 
warning charts. These products may be transmitted 
at cither 120 or 240 scans per minute. 

National arid Aviation Meteqrdtogicai J^csimiU 
Network (NAMFAX). This network distributes 
analyses, progno?ies, and selected <;^seryatibnal data 
to offices supporting ihtSniatibhal high^ltitudc 
civilian aviation operations. NAM FAX replaces 
NAFAX_ and the- old Aviation Meteorological 
Facsimile (AMFAX) Network at those locations 
which prcvibusly hid the AMFAX circuit. The 
hewer hetwork^^ carries area fdrec»sts of winds, 
temperatures, and si^gnificant weather primarily 
intended for mtemational flights above 20,000 feet. 

Graphic guidance materials in the form of 
manually prepared prognoses gre entered by 
Montreal, Canada, and the Natibniil 
Mctcdrolbgica! Center, Silver Springs MD. 
Additional entries to the circtiit are numerically 
prepared prognostic^ charts from NMC JChd , 
digitized cloud mosaics from NESS. The network is 
linked to the NWS Alasks hctwbrk and Pucrtb 
Ricb, as we!! as Canada and Mexico. Data on this 
etwork is transmitted at both 120 and 240 scans 
r minute: 
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Eurjeisc (430): 

i. Name the drcuit(s) on which each of the 
following charts is most likely to be 
transmitted. 

a. A delayed 500-mb analysis at 240 SPM: 



b. A 1000-mb D-v^ue chart.;^ ^ . 

c: A 3-hourly weather depiction chart: 



d. A satellite chart requested by Portland from 
Sa ri _Ffancisc o :^ — — . 

c. A military weather warning chart with 
MOMSS code 023: ^_ . — . 

f. A 500-mb griddcd D-valae, temperature, 
wind vajue prog: - - 

g: The LFM prog chart at 120 SPM: 



h. Numerically prepared PE prog chart to* 
, Alaska: /~ 

4-2. Faoimile T^rafauU Equipm^ 

The basic objectives of the facsnnile system is to 
•transfer graphic lilaterials qUicldy, fcUably^ and 
accurately. Without this mode of information 
^ transfer^ you ' would find most of ybur time 
occupied by plotting maps and charts for the 
forecaster. This plotting drudgery can still happen if 
the facsimile equipment malfundlons. One of 
greatest problems you will encounter is maps which 
have streaks or cuts in them. In this sbctibh, ydU 
will icarn how to minimize sucl^ dcfcc^ 
how to replace pajfer and writing 
• the specific machine we will disctiss is the _DL-19W 
facsimile recorder, the basic operation of all wet- 
pro<»ss (electrolytic) facsimile fccdrdcrs is the same. 

431. Expliih how in imite Is transmitted to snd 
reproduced by a DL-19W facsbnUe receiver. 

Basic Ficsimile theory. The_ transmission of a 
graphic product over an electrical circuit is done by 
dividing the image into extremely small elements, 
dctcnhining the Hghtncss or darkh<»s of each, and 
trahsmittirig the information for reconstructing the 
image to the other end of the circuit. In order to 
successfully do this, the image vtransmittihg and 
receiving equipment must be pbsitibhcd at the same 
image point and moving at the same rate: The 
transmitter must send control signals to the receiver 
to insure that this is done. In spite of the fact that a 
typiad facsimile image of 18 inches by 18 [nchcs 
may be broken dbwri into 3,000,000 elements of 
irlfbitnation, the reproduced image is only an 
approximation of the original, not an exact copy. 

Before the transmission is started, the sending 
station transmits one or more tones to the receiver, 
which sets up the proper scan speed and paper feed 
rate. These tones also start the recorder. After the 



start ton;e is sent, a phasing signal is trahsHiitted to 
insure the bc^nning of each line bh the reccvicd 
image is in the same pbsitibh as that of the 
trahsinittcf. This phasing signal noirnaliy is^ sent for 
20 seconds when^ a 120-scan per minute graphic is 
sent and for 15 seconds when a 240-scan per minute 
^phic is sent. At the end of each graphic, a stop 
tone halts the rccbrder. 

JDt-19W Facsimile Receiver. The DL-^lW 
facsimile receiver (recorder) Uses a special wet paper 
tb fcpfddticc the transraitteS Sf^phic image. The 
paper is passed between a writing electrode, made 
from a thin_stecl strip and a wire helix, mbuhtcd on 
a tirum. The cbhtact point between the writing 
electrode and the ^ciix, through the paper, 
correspondr to the image clement pbsitibn being 
scanned by the facsimile transmitter. The receiver 
converts the electrical signal rccxivcd^ from the 
transmitter into an electric^currt^^ 
the darkness of the iiiiage element. This ciureht, 
when passed through the paper, leaves a mark 
c^rrcspondihg in density tb the transmitted linage^ 
A feed rbller mechanism pulls the paper past the 
helix and writing electrode at the same rate the 
original copy is moved past the trahsmif^ 
scanner mechanism. Thus the light and c 
elements bf the original chart ^re reproduced. Jtae 
' by line, until the complete image is repro^ced. 

_ DL-MCS MOMSS Decdrder and Converter. 

The DL-MDC m6mSS decoder and converter is a 
device which interfaces the DL-19W facsimile 
recorder with the Natibhal Weather Service 
FOFAX or S A MFAX networks or the AFX109 
hctwbrk. The J^L-MDC ^identifies the schedule 
number of the map being received and the mode of 
transmission, and converts the baridwidth 
compressed 3-level signal used for most 240-S 
trahsmissibns t^b a 2-lfvel (blacjf-white) signal 
compatible with the recorder. 

Mode and map selection .system (MOMSS). 
Preceding each map tfansmissioii on the 
NAMFAX, FOFAX. and AFXj 09 circuits, a 
digital code is transmitted. This code describes the 
nature (mode) and f schedule number bf the 
transmission. Ybu select the maps you want to 
receive by placing coding pins in a matrix within 
the DL-MDC decoder and converter. The 
advantage of this is that if the trahsmissibn is 
delayed, ybu will still receive the map when its 
particular code is sent. 

3'tevel signai converter. This part of the 
bt-MDC d(5codcr-convcrter converts bandwidth 
compressed trahsmissibhs back into standard 2-lcvcj 
data. At high data speeds (240 SPM), this converter 
allows the information to be transmitted with loss 
of detail on the same lines as standard facsimile 
data. It is automatically selected when certain 
mbdes are selected on the Dt-MDG. 
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Exerciics (431): V 

1. (j. List the segucncc the facsimile transmitter uses 
to icsure tlrat the scan elen^ents on the received 
graphic are in the same position as on the 
brigihal graphic. J 



2. State the three steps the transmitter uses to 
transmit the graphic image oVcr the elcrtncal 
circuit. 



3. Describe how the DL-19W receiver reproduces 
the transmitted graphic. 



432. IdentUy Jlfi^e control jwitcbcs and status liglib 
oil the DL-19W with their fuhctiohs. 



Fitmt Cbhtrbl Pihel iiid Statitt Ugbts. The 

?^L-J9W feciun^^^ equipped with manual 

controii for adjusting spe^ and paper J<»ed rate. 
You might use these controls if the receiver is 
turned on in the middlcN)f a map you wish to 
?^lY?!__T?y^ he used if the 

transmitting site fails to_send the^ proper cdhtVol 
signals^ The most commonly used controls are 
located in the control paiiel on the front of the 
ircdvcr, while lesser used fj^hes ait Jcxated dh the 
rear. Status iigh^ on the <^n_trDj panel jndicste the 
mode the receiver is in. The front panel controls 
and status lights are shown in Figure 4-2. 

ConrroU. The cdhtrdls located dh the irdht panel 
are POWER, PHASE LEFT/ PHASE RIGHT, 
PAPER FEED^ SPEAKER. iTie POWER switch 
turns the receiver on and off. Ah indicator Jamp is 
lit when the switch is turned dh. the PHASE 
tEFT/ P^ASE FUGHT switch ^ows J'du to move 
the image cither to the left or the right by making 
the helix drum rotate either slower or faster than 
PPJ^^^?^- Y^^.^ti^se it to ceiiter the map when the 
re<xiver is s^rtec^during a map traruimss^ This 
tdggle_j^tch is spring loaded and returns to ccmer 
(NEUTRAL) when ydu release it. The PAPER 
FEED toggle switch feeds paper rapidly frdm the 
machine whcn_ dcpi^Kd^ Uke thc ph toggle 
switch,. it_ Is spring loaded and returns to the 
NEUTRAL positidn when released. This PAPER 
FEED switch can be used to feed pap>cr thrdugh 
the take op roUci^if you failed (o pull enough 
through when changing paper, it is also used when 
you heed a map right away and cannot wait for it 
dut as the next map is produced. The 
SPEAKER contro] is used to control speaker 
volume. You can check for a signal by turning this 
control up. Normally it is left turned down. 
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Figure ^2, DL-I9W control panel (front). 
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Status ijtghts. Status lights lcKatcd on the fron^ 
cdntfoi panei^ indicate the mode settings of the 
receiver: Thert a»_Tivc Jamps in all. From the top 
dawn, they are START, PHASE, PICTURE, 96 
LPI (lines per inch), M<l_J20 Am^ The STARt 
lamp is lighted whenever the receiver is attempting 
to get in step with the transmitter when the receiver 
is in idlc. The phasing period is honMUy^ about 16 
to 20 seconds at the start of each chart or map. 
After the reviver phases, the PiCTURE lamp will 
light and remain on until the transmitter sends a 
stop control to nfc. Except for recqniw^^ 
to the FOFAX or high-altitude facsimile circuits; 
the 96 LPI and 120 SPM lights arc always lit when 
receiving a map: The 96 LPI lamp goes but when 
the transmitter sends a control tone switch to 48 
LPL This feed rate change affects the detail of the 
received image by chang^g line spacing. Another 
control tone is transmitted lo switch the scan rate 
to 240 SPM. The 120-SPM lamp extinguishes when 
the rcixiver is in 240-SPM mode. 

bci^ionaily, you will find all the status lamps 
dark and the power, switch on. Either of two 
(^hditions will cause this. If the front door on the 
^oder is hot completely closed, the internal power 
is shut off. Also if the paper has ruBbJout, the status 
lamps arc shut off. You should check for these two 
conditions before calling maihtcnanca^ersonnel: 

Rear ebntrol. You will find several controls located 
oa the back of the DL-19W nwivcr. Thg are used 
infrequently but can be valuable wJien needed. 
These controls are shown, in ftgure 4^3. Starting at 
the top, they ^i^PENSJTYi 48/96, 120/240, and 
STA^T/STPP. The DENSITY control jcte the 
darkness of the recorded _ image: Turning it 
clockwise increases the density of the recorded 
image. However, if it is advanced too far, thcjapcr 
will be burned bct»use too much clcctri 
passed through it^ Excessive density also increases 
the rate of dirt accumulation on the helix wire and 
the rate of wear orrthc writing elfectrode. The thw 
remaining switches arc spring-loaded, center-ncutraj 
toggle switches. The 48/96 switch; which is the top 
toggle switch, contngls the paper feed, rate. For all 
of the normal mapsi i_t_is hot used because the 
receiver tcvcrts to 96 LP^ whenever it receives a 
stop control tone. The 120/240 switch controls the 
helix scan rate: Again; when a stop cpntrpLtonc is 
transmitted, the receiver reverts to the 120 SPM, 
which is the hbrmal scan rate for the most maps. 
Oh the FOFAX or high-altitude circuit, some maps 
are transmitted at the 240-SPM rate, and you 
might have to switch to 240 SPM manually when 
the receiver is started in the middle oif a map: The 
bottom switch on the back of the receiver is the 
START/ STOP switch, used to start the receiver in 
the middle of a mapr or when the start control tone 
is omitted by the transmitting site. The stppT side 
would be used in the opposite situation when the 



circuit is idle after a map and no stop tone has 
been received. 

Exercise (432): 



1. 



Match the switches and status lights_in_colunih 
A with their functions in column B (items in 
column B may be used more than oncc^or no+ 





1. 


PHASE RIGHT/ PHASE 


a. 






tEEX 






1 


PAPER^FEED switch. 


b. 




3. 


DENSITY cdiitrbl. 






4. 


StARt/STP.P switch. 






5: 


120/^240 switch: 


c. 




6. 


48/96 switch: 






7. 


PICTURE lamp. 


d. 




8. 


START lamp. 






9. 


120-SP^ lamp. 






10. 


PHASE lamp. 





CoTumh A - - Column B 

Cbritrdls receiver 

voiume. 

Automaticaily_ _ _ feeds 
paper at the end of a 
map. 

Increase hcUx^ speed 
by a small amount. 
AUows yoo to iced a 
map but bf'the 
machine. .d^wiAt'?*?" 
hinc idle periods^ 
Indiostca the rcccivex 

Uiciiansmitier^ 

f: Is off when receiving 
a map Jiigh speed 
on FOFAX. 
%• I* receiving 
a map at high speed 
on FOFAX. 

h. Sett nwbrdcr solu- 
tion. ; 

i. Selects ^clix speed, 
j. Starts Tccordec auto- 

matioUly. 
k. AUows you to receive 
a map which failed tj) 
receive proper control 
tbha: 

i. Controls irhage dark- 
neu. : : _ 

m: Increases helix speed 
fbr the duration of 
the map. 

n. Can__ cause burned 
paper. 

433. Ideniry and correct ftlie sUtendents ibout 
ibAdihi- piper and replicirig writing edges in the 
DL-19W ficsiiifile recorder. 

Piper^ Repiicesietit Precaadoia. When you 
replace Jiapcf in the DL-19W recorder, you must 
take certain precautions to prevent map loss and 
recorder damage. You should never close the door 
of the recorder without having paper between the 
hcUx and the writing edge. If you do, the recorder 
might be accideDtally turned oh. which would 
damage it. In additibh. mbistUh; comiiig in^con^^ 
with the point where the helix and writing edge meet 
will cause corrosion; destroying both the helix and 
writing edge by pitting. Physical pitting Of the helix 
and writing elcctrddc also takes plac«Jf you sla^ 
the recdrdcf door. This will happen evfti ii^aper is 
between the heBx and writing electrode. The final 
result of this pitting is vertical streaks on the chart. 
The helix and writing electrode wiU have to be 
replaced to correct the streaked condition. 
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Pmpcr Repiiiceihent Prbc^ures. To -replace the 
roll of paper, first turn off thc_ recorder. Then 
remove the icmpty core by opening the ddox of the 
recorder and^^ssuig the core to the right. Remove 
the plastic wrapping from the hew roll of paper and 
position it so the paper uiifdUs from the took of 
the roll/ upwaixi. Place the roll back into thc^ 
recorder pape^ holder by forcing the right spinSlc 
back and aligning the roll core bh the spindles. 
After the roll is in place, Uf t up^ the r^jller bar 
(takeup pressure roller, fig. 4^) on the top of the 
machine. Grasping both sides of the paper, pull 
enough of it off the roll to feed it under the raia^d 
roller bar. If creases are present, ft?^^.?^^^^^^^ 
papcc. but uiitil ijo crcasra are^bclow the takeiip 
pressure roller on the top of the machine. If creases 
arc left in the paper path, thcJJ can cause, the takcup . 
roller to jam, lUtimately causing the jwpcr to plug 
the recbrder, and resulting in lost maps. 



Writins Edge Replacemeiit. When ybii hsplacis 
the paper in the recorder, you should also replace 
the writing edge. If a new edge is not av^able, you 
should turn ;the edge around so that a new surface 
(the other side of the strip) will cbhtact the helix. If 
the paper runs out durinj map reception, you dan : 
wait until th^ .•^standby" period immediately 
following m^p^ transmission to Replace ^ the eSge, 
thus minimizing loss of map ihfbnhatibh. 

To replace the writing edge, turn the recorder 
I^Swcr switch off and bpcn^ the door. Remove 
writing edge Jroin_ its holder by Uftiflg the pm^ 
extending from the right side, as in figure 4-5. u 
you have iny difficylty rembving the cdgc^ the 
holder may be removed from the recorder for easier 
replacement of the <^ge^ to do tlris, lift the flap^ 
below the edge holder on the cover and loosen the 
four screws. Next, carefully remove the holder by 
pushing it to the left and up. ^ 



TAKE-UP PRESSURE 
ROLLER, ON HINGED ARM 
LIFT WHEN LOADING PAP^R 
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Ftgiire 4-5. Renabvai of writing ed^ from holder. 



Insert a hew 5mting cd^ into the narrow 
channel of the holder by forcing it flu3||;^gaih3t the 
bent-over left end of the holder, a^ shown in figtiit 
4-6. Fimrfy and carefuUy push the entire length of 
the writihg^ edge into thejidlder (fig; 4-7). the ed^ 
should be forced down untikits height is even along 
J?Ji8^* IX ^^P J^P^^^T^ from 
the machine, it most now be reinstalled by reversing 
the removal procedure and tightening the four 
screws. ■ > " 

Ex««iscs (433): __ _ ' _ 
^X^ .^^ l^l^m^ (T) of false (F^. 
Correct th^ , false statements. 
1. It is aU right to slam the door of the 

PL~19W receiver, as long as paper is 
^ ' **^^een the helix and the writing edge. 
2. When replacing the^ojl of_ paper, the new 

roil is positioned so the paper feeds from 

the front, upward. 
— replacing the writing edge, care miist be 

taken to_adjast the edge in its holder for 

even edge height. 

4. A few creases where the paper feeds under 

^theuikeup roller is all right. 
5. If the roll j)f papcr_runs ptUiin the middle 

of the map, the writing^ edge need not'Se 

replaced, until the "stand by time at the end 

of thlit map. 

... ^ - - 

434. Given diEKripdons drfiejdi^^^ defects, 

state the ^dst likely causes and tiie necessary 
corrective actions. 

- 4- - ' 

Chart Defects and Corrective Actions^ In order 
for the recdider to produce maps of the highest 
quality,_yoa must_cli»n it at I<»st once every 24 
hours of operation. In normal operation, the 
recorder accumulates microscopic fibers, rubbed off 
the \^ back of the paper, and chemical deposits. 
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^foraed by electn^d^ the paper. 

These deposits form on the wire helix and nearby 
dhiin surfaobs. When the deposits accumulate to 
the point where they prevent contact between the 
j PfP?r and the helix, thin, light vertical streaks 
l^ppear m the nmp. In extreme (^st^, these deposits 
ckn build up until they cause the nelix to actually 
(^ut the paper* 

. Another probletn (xburs if you ddii't replace or 
reverse tte writing (Esigc^ In normal operation, the 
edge is eaten ^way. When the cdj^ is allowed to 
wear too far, the writing «Ige holder comes m 
cbiitact with the helix. Since the holder is much 
wider than the writing edge, the itxiage appears 
blurred when compared with_ the _normal image 
ar^. This is corrected by repla^ng the writing 
edge with a new bhe or reversSg the old one. 
___T?^^ Jp^_l^P l?_coitcct cleaning prcH^ediire is to 
turn the power off and 9^P?^5 t^om. Raii^ the 
top paper roller, puU the paper clear, and remove it 
froin the recorder. Moisten >a small^ clean, stiff 
^■"^^^th denatured lUc^^ arid clean the helix 
and^riting A^^ old i toothbnish o^^^ 

brush with stiff bristles works b»t. When cleaning 
the hellxifdr driim,' start from the left-hand adge aid 
?9??J^_ _J^¥i**d _to^ expose the helix for 

cleaning Wipe excess alcohol and residue from the 
writing^ttiger helix, and plastic paper guides,- using 
a siiialP piece of moist recording paper. Clean 
^^^^^^^^d diit from the paper compartment with 
another small piece of moist recording papt^r. 

Exerds^ (434): 

1. You begin to rec^e maps which have a 
blurred appearance fh certain areas. Th^ areas 
are in vertical aligiimcnt and grow wider .with 
time. What is the cause? How do you correct 
the problem? 
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Figure 4-6. Inserting new writing edge in hoider 
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Figore 4-7. Equaliing height of >writing edge. 



if a cut area appears on the left side of the 
paper about ah eighth of an i5ch_widc_ajid -a 
slightly wider area teking an image surrounds 
iU how wouljd you corrcteft it? What is the most 
Ukely cause? 



The dark phlisihg bar at the bc^nmng of thj^ 
map displays narrow, Ught, vertical streaks. 
These streaks also appear in the same position 
o^ thic map^ Cite the causc; and corrective 
action to take. t 



4-3. eOM££>S Terminar EqiUpment 

Witt the. chania^ from the COMET system to the 
CO M E D S , new terminal c quip men t was 
inttbduosd. This system terminal is the Model 40, 
provided by Westcm-Union. It consists of cither a 
kcybosLTd display. {KD) unit, a receive-only j)rintcr 
(ROP),^ or both. Various combinations of ^ 
and ROP units arc racluded within each 
Model 40 terminal: AJthou^ the combiriatidns vary, 
the operation of cach_asscmb!y within each terminal 
remains the same. Figtirc ^8 shews the gcnei^^ 
arrangeinent of the various assemblies within the 
tenqinaL This terminal system has some features 
which wiH not be exploited for several ^ears in the 
AWN system. , i 

The tenhinjEil operates 1200 words per minute; 
this is approximately three times the rate of the 




Figure 4-8. Model 40 COMEDS terminal 



ERIC 



COMET III printer it replaced and 12 times the 
i«tc at which the military dcdi^ted scrvii^ *tA*' 
printer qperat^. TTic tcft^ is designed ^t^ reduce 
the need fo£ paper supplies^ JPI J^^J^ in 
cbitectingi me^ptges. By routing 'messages to the 
display of thc^nninal^ quick looks at data can be 
made witfaotif expending paper. 

In this section, we will examine the functions of\ 
each assembly within the Jcnninat and the 
i^_PJ"9Y^ features of the COMEDS terminal 
automatic rfa?»<^ query (ARQ)_^pability. In 
addition, we will examine the alarra conditions 
which can ckxur and how to correct them. Some of 
i^ormi^P'i^ this terminal will seem rather 
useless, but if a situation occurs where you need 
data_ for a critical mission and the terminal 
malfunctions, you will be happy to have the 
information. 

^35. Given descriptive situations cbncerhihg the 
M^el JO ICb ludt, state dth^ (1) the ciiise of the 
problem, (2) the ste{» requiriRl to .correct the 
prbblem, or (3) the steps required to do the 
prbcedura requMted (or stated). 

The keyboard disjjlay unit (KD) is cbnipriscd of 
i^_^_P^rts' tjie display scriEtn and the keybbard 
assembly. The KD-unit wUl scnd^ and receive 
messages or may be 5sed to prepare messages while 
the associated rcceive-bhly^ printer is printing data 
froin the ADWS. When the KD is in the dff^Une 
(tQ€At) mode, data entered from the keyboard 
appears on the display/ Errors are simply corrected 
by tise of the cursor and editing controls located bri 
the keyboard assembly. 

Disphiy Scran. Tlie display »cre^^ all 
characters_iarger than standard print size for easy 
reading. This assembly has three controls: a tilt 
control, located bh the right support of the display; 
a brightness control, Jqcated under the right frbht 
edge of the screen; and a screen ON/OFF jwitch, 
located under the left front edge, of the screen. Ilie 
brightness cbhtrbl cbhtrbls the character intensity, 
while the tilt control positions the display fbr easy' 
reading: the display shows 24 lines of prim at one 
time, with a maximum of SO characters per line. 
The maximiip capacity bf the display system is 72 
hncs of print^ 'divided into three pages bf 24 lines 
each. The start of each page is identified by_onc or 
more dbts appearing in the left-hand margin, 
opposite the start bf the first line bf each page. The 

L^_i^^?^^fi?<d_J''y_ o"^^^ second by 

two dots, and the third by thre? dots in the left 
margih. Althbughl the display line capacity \& 86 
characters. ADWS limits the maximum number oj 
characters per lig| to 69. This allows the ADWS 



li mited to 69 characters per tine, such as the FAi^ 
MWTS printers. 

A lighted square, called the cursbr, shbws bh the 
5^^*^? P??^o ihrtt furictibhs: (i; 

indicating the next character entry position, (2] 
pcrfbrmihg edit and.irbrfectibn functions, and (3] 
scaiiiiirig mess^Lges during trahsmissibn. 

Each charactej" tninsinittcd to and from the 
Model 46 contains a code for error detection. This 
code is callwi a parity code. If the Model 46 
receives a garbled character which contains a parity 
^^<^r, i^su^bstitutw jm crtbr syinbbl for the garble, 
Hiis symbol js displayed di^rcntly^by tfic KD unit 
and the ROP. On the_KD; the symbol aroears as 
Si, while on the ROP, it appears ^ % . Thi 
[9]^_o^*^S_?^^ the sahie parity 

error appears on each display for the same message. 



Display Screen 

.RR kWRI 

DE KAWN 1521SbO 

ZUI KWRI 152128 

MESSAGE TEXT 
NNNN 



Receive Only Primer 

RR KWRI _ • 
DE KAWN 1521 SO 
ZUI KWRI 152128 
MESSAGE TEXT 
NNNN 



In each case, the parity error oxxurrcd on **3'* in tho^ 
filing time (152130J bf K A WN's^ response to the 
automatic response query (AftQ) which KWRI 
originated: 

The reccjjtion bf a parity error symbol in plaa of 
a character indicates the text should be clip:k^. 
Note that^ the B o_f_thc display screen parityv error* 
prints right below and to the right of the ^, and 'the 
cbmbihed s^^ace bf the symbol . is the same as. one 
character. The parity errbr symbbl bn the ROP 
likewise is the ^me size as otic char^tcr, with the 
two As and the three' lines through thera^ 
vertically lined up. If, in transmissioil^f a message 
from the terminal to ADWS, a parity error occurs^ 
no error tildicatibn is sent to the terminal. 
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system to mterfalfe with other equipment which is 



Keyboard As^ The Model 46 keybba 
(fig. 4-9) is similar to that of an electric typewriter 
It produces alphabetic characters iri upper case only 
and certain other punctuation and character 
symbdls. Sirice the Model 46 is used ih applications 
other than the COMEDS network, samt* of its keys 
and functions have no use on the network. The 
symbbls and punctuation^ appearing on the upper 
portion of certain kiys may be obtained by pressing 
thcj^ SHIFT key and; .while holding it, pressing the 
desired symbol key. ; • . 

Ybu will nbtc a number bf two and thSc jetter 
symbols above the letters of certain keys. These arc 
control functions. The only one which you use is 
the end-of-lext (ETX) function, which appears 
above the C. TTiis function is used at the end of 
your message to indicate to the computer that the 



Ill 



SEND 



REC 



FORM 



HL6H: 





TAB . 


TAB 






CLEAR 



CLEAR 




SITING et-UStER CONTROLS 
Position _cu^rs6r but do not 
criter information on the page. 

□Jtfi^repeots vi^en fully depressed 
(delayed actlon)^ 



KEYBOARD 



EDltlNG CLU 
U&ed to olf( 




CONTROLS, 
ation. 
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Bgufc 4-9: Model 40 keyboard. 



transmission Jnds. You enter it by holding down 
the CONTROL key (lo^^ted beside the space bar) 
and depressing the C key. The ETX code appears 
on the display screen as an E*. If you fail tq place 
an ETX code at the end of ydur message, the 
cursor will continue to transmit until it encounters, 
another ETX code or reaches the last character of 
the last line of the third page of memory. 

Within the keyboard proper, there arc three keys 
which arc never t»ed: SYN, ACK, and NAK. These 
keys arc used [n other terminal applications for 
computer contfol, but have no application in 
, COMEDS. . ' - , 

^ You end each Uric of yonr messigc with^ a NEW 
LINE function^ This functibtx creates a character, 
appearing as the symbol = on the display sciwn, 
which signals the Model 4a to transmit two carnage 
returns and one liric feed to the ADWS computer. 
Since you are limited to 69 characters per line in 
the eOMEDS, this symbol should always appear at 
the end of each line of the message. 

Operational model keys. A row of operational 
mode keys is located above the main keyboard of 
the Model 40. Thcsc^^ keys are: SEND, REC, 
LOCAL, PCJRM SEND, HIGH LIGHT, FORM 
ET^TER. TAB SET/ tSb CLEAR, aad CLEAR.. 
In COMEDS, the FORM SEND, TAB SET, arid 
TAB CLEAR functions ^acc not used. Note that 
each operational mode key, except CLEAR, Uas^ a 
light on it that lights to indicate it is enabled. The 
functions of these keys follows. - • 
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a. SEND: Wheri the SEND key is d?jpressed, the 
message which_bc|jns under the j:urrc^t cursor 
position is transmitted to Jhe ADWS'until an EXT 
code is cncountcrtdT When the trarismis^ian is 
completed, the KD Unit reverts to receive mode. 

b. REC: Depressing this key allows you to 
receive traffic routed, to the display, 

c: LOCAL: LOCAL mode is used to prepare 
and edit messages for subsequent transmission ^ to 
the ADWS computer. It is the only mode which 
permits you to enter data from the keyboard into 
the display. _ ___ ~ _ 

d HIGH LIGHT: When this key is enabled, any 
character entered from the keyboard will flicker 
alternately bright and dim on the screen. Wheri the 
FORM ENTER key is cobbled, the HIGH LIGHT 
feature is deactivated. _ _ _ 

e. FORM ENTER: The FORM ENTEJl key is 
used by you to enter or delete protected data on the 
pages of memory. When data is eritc red with this 
key. activated, it will appear on the display screen at 
half brightness. The only way it can be altered is by 
having the FORM ENTER key ori. This 
"protected" mode is used to save fxcqucntly ascd, 
nxcd format data, thereby^saving time in preparing 
Jrifbrmation for transmission. (Headings of 
frequently used ARQ messages would be an 
example.) Because the info rriiatidn entered using 
protected storage cariridt be altered, you must 
pdsitibri the cUri^or beyond any protected data 
positions before receiving data on the display 

4n,^ 



scre^. If you attempt to enter data over protected 
sto»p without the FORM ENTER key enabled; 
the qcw character is iibt chtered^.^d an ilarm 
sounds. \_ i*c 

/. CLEAil; -depressing this key clears all 
unprotected inlnbiation to the r/g/ir of the cursor 
pcaition, as far as the end of memory. If you wish 
to dear all unprotected f;lata from memory, you 
depress the key. jhen the CLEAR tey. If 

the FORM ENTER key is enabled ^and the CLEAR 
key depressed, you clear a// data to the right of th# 
^^^^r _P^^i^^?» J*i^^^^ the protected ^ data. 

Cursor controls. The cursor controls arc Idcatjcd 
on the left-hand side of the keyboard. Tiey 
fuhctioh to move the_ cursor or Un« of data 
< ^P^PM^ ^he information in memory. The 

HQME _ key - positions the cursor at the first 
cttuacter p ositio n on the first page of memory. 
CURSR, RETRN fcturns the cursor to the 
be^nning of the liHfe it is positibhcd on. The UP 
arrow, DOWN arrow, WGHT arrow, and LEFT 
arrow move the curaor m the respective directions 
indicated. If yqu depr»i tfiem fSnriy, the ctirsor 
moyeinent repeats. SCROL UP and SCROL 
EiOWR tnoves the data up or dbwh, one line at a 
time. Lficc the arrows, these keys repeat. SEGMNT 
ADV is used to move the ^data displayed 24 lirfcs 
into memory in order to display the next page of 
the text. The CURSR TA^ key has ho function ii^ 
the_ C0MEDS system and is not used. 

Editing control. The editing controls, located on 
the right side of the keyboard^ are used to abet 
informaUon on the KD display! LINE INSRT 
moves unprotected storage dat4 down orie line for 
the insertion of a line, •'This line is inserted 
begihhihg where the . cursor is positioned. If no 
^^LP'? arc av^able in memory, this k^y docs 
not function: LINE DLETE clwu^ unprotected data 
from the line on which the cursor is positioned and 
moves all uhprdtected data which appears below 
that hnc up one line. CHAR INSRT moves 
unprotected data one character to^hc right so there 
is a space character> at the cursor poiition for 
entering a hew character. If there is ho space 
??*^!*]']^ J*^ o where the cursor is 

positioned, no movement of data will cusnir. CHAR 
DLETE clears an unprotected character at the 
cursor' position and moy« all unprotected data on 
the line one position left. 

Exercises (435): 

I. A symbol -Sb appears on the screen of the 
display when receiving data. What caused the 
symbol to appear? 



data is sent back, much more dat4 appears than 
you thought you transmitted. What did yoii fail 

to 1 d^ V. ■ 

^' ^?y^_^sh to prepare arid edit a weather 
message prior to transmittiirg it. Which kby 
would you activate firsts 



4, You wish to clear j// data frdiii the k5 
niemory: List thcc.stcp!^ needed, inVscquence/ 



5: After entering several lines of data, you notice 
that you failed t&_entef a whole line of data. 
Name thc^^eys, in sequence, you depress to 
correct the message. s*- 



Whcn^ you_ attempt _to insert a character with 
the . CHAR INSRT key, nothing happens. 
Explain why. ' . 



436, IdehtifSy' and cbrrert vfncorrect stateraehts 
^^'l^A'^M'^lJiif of the Model 

40 receive-only printer (ROP). / • 

Receive-Only Printer. The NTbdcl 40 rcCeive-only 
printer (ROP) (fig; 4-lb]( has a tOOO-character buffer 




2. You' transmit data toJrtfts^DWS computer and 
ask for readback onr the unit. When the 
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Figure 4^10. Model 40 rcceiVe-only printer. 



INTRPT 



Q 

—IN - 
SERVICE 




25—734 



Figure 4-11, Rcccive-oniy printer control kcvsj^ 





Figure 4-12. Folding paper- Cor , loading t*ic ROP 



Storage built m. this allows data lo be received while 
the printer is accelerating from a stopped condition: 
As sbbh as the prijpter reaches proper speed, it will 
print the data, Th^ is in cotjtrast to thejS^fodel 28 
teleprinter, which ^rbles data during t^ft period Jts 
motor is reaching speed. Each ROP is^uipped w^^^ a 
inotor cbhtrbl imit, which shuts the prmter oJtf when 5 
minutes elapse after the last data is pfeeived. Hbwever, 
this control uoit is reset by receptibh bf new data. 

T^fmihat contrqt keys in^^^^tors. The R0P 
is equipped with control |?eys, used to clear 
problem status indicators, and indicators which 

-^^how the actual status bf the ROP. The functions 
indicated are DATA ERROR, INTRPT, IN 
§feRVICE, and tow jPAPER.J='igui? 4-1 1 shows 
^1 controls except LOW PAPER, which is Ibcated 
6n_the, ri|ht_side bf the ROP cover. 

The INTRPT indicator is UghtcJ whcn either the 
cover of the ROP is lifted or a malfuhctioji exists 
within the ROP. When the terminal ROP is 
operating normally, the lamp is not lit^ The light is 
extinguished when the cover is properly closed or 
when the key which houses* the indicatorr is 

depressed. 

The DATA ERROR indicator lights whenever 
the ROP is fleeted and a ^rity error ^curi ]n 
data sent to it: The printed copy should be checked 
when this indigatbr is lit. To turn bff the indicator, 
depress the key which hbusw it. Sometimes pri^ 
data contains cfrors ^which cause garbling of the 
messages without having parity errors. Therefore, 
you should check for garbhng even though the data 

error light i_s_nbt lit. ^ _ 

LOW PAP6R is indicated by a light in the paper 

. feed button pf the ROP It is located on the 
right-hand side of the ROP cover and is depressed 



to feed paper manually from the printer WTife^the 
paper in the ; printer reaches a. predctcrmilied Ibw^ 
Iqvei; the laipp is lit. llie only way to extinguish Jt 
is by replacing the paper folL In addition ta the ■ 
Ibw paper indication on the ROP^ an aUnn circiut 
wShin- the tefi^inai activates whfen the ROj? is 
selcctfed _fpr r^cptibn of data and th is condition 
exists. |We will' discuss ..the tehmrial alarm^ iii tl^e 
hex?^ objective.) r 
; The IN SERVI€E lamp is the only indicatbr- 
which sfiolikt be lit when the ROP is operating 
properly. It Ughts '^whenever the ROP has po^wer 
applied and is r^dy to print dati^ If it is off, you 
should check to ^ that the cove^ as clbsed 
properly. If the ROPUppears to be fwivihg da 
antf the lamp U stiU extinguished, depress the^cey 
housing the lamp to turn it on. j 

Changing paper artd\ ribbons. Certain procedures 
must be observed, when , changing the paper and 
ribbons in .the ROP.. These procedures^arejisted 
iflside the cover ofjthc ROP and arc descnbcd in 
the following paragraphs. If you do not take Certain ^ 
precautions while making these .ch|mgeSi^^you 
damage the printer. At the speed this printer 
bpcrates, the mechanism could be easily destroyed 
if the paper or ribbon is not installed cbrirectiy. 

to chango paper, first turn off the KOP. The 
switch is located oh the bottom left rear of the 
ROP. Then rajsc the cover of the ROP aqH release 
the pressure roller: Remove the exhausted paper 
roll from the machine and rembve the spindle from 
It. Place the spindle in a new roll of paper and 
position it . in the_ printer so that the papcf feeds 
fronflhe bottom back of the roll. FbW the paj:^ at 
approximately a 45° ingle in cither direction, as 
shown in figure 4^1 2._Fwd the_ paper throuj^ the 
paper tray until the lading edge appears under the 
pressure roller shaft: DO NOT feed the paper 
between the ribbon and the type pallets^ Pul] the 
paper thrbugh between the prinujig platen an^ the 
pressure roller, aligning it evenly. Engage the 
pressure roller, insert the paper_thrbugh the^cbvcf 
window opcning, and close the ROP cover. The IN 
SERVICE lamp should light when you turn the 
printer back on. If it does not, insurethat the cover 
is closed, and then depress the IN SERVICE key. 
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TABLE 4-2; 



dbi^vw R€P 
Fcir«ist^ ItOP it' ^bwn 
dbi«v^ ROP down 
Fbricaiter ROP d^m 

^bi^ver ROP inbperitiva 
Forecast^ ROP inop^fttivi <^ 



iAetXON 



ARQ(NL> 

iObpP DGtlNC&fX aipt from Fs^tr ^ 

■ . " • ' ■ ^ / ■ ' ^-i 

Ap0F DOWN(E^) sint from Ob« ^ 
ARQCNL) O 
ROP D6WN(^tX) sent from Obs KD 
AttQ(NL) 

ROP DOWN (EIX) sent from Fcstr KD 
ARQ(NL) 

AROP DOMH(ETX) sint from Fcstr KD 
ARQ(NL) 

ROP D0WN(ETX5 8«nt from Fcstr KD 



MOTE ! A^hort rMpoQStt message will be rsturnad to the seizing KD or to 

the Vactlve" ROP the "P" is appended to the beginning ARQ line . 
(iffiqp sent In piace of ARQ)« % /' 
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Ribbdh<iungtng procedure is shown oh the 
inside of tbe ROP cover. Figure 4^13 shows ji 
diagimm of the ribbon path. To change the ribbon, 
first turn off thf powr to the RGP; Then lift the 
cover and remove the ribbon from the prihtcr. 
IVhen you rempv^ the ribbon^ be sure thiit no 
' printing » pallets are tangled in the ribbon . Positio n 
thir fiill spool of new ribbon on the frce-whc^hg 
spindle in such a way that the ribbon unwinds irbm 
uhdemeath. F^d the ribbon along the ribbon path, 
taking care that the ribbon pai^Jfetw^en the typ^ 

Pallets L Jf^^J' J^ _P*?*?? ribbdS 

between the type piUets and the paper, hold it taut 
to avoid tangling it with the type. Attach the free 
end of the ribtwn t^^ the empty spool and w^ 
sufficiently 90 the second cyel^ is wound onto the 
spool. Apdn, be certain that the ribbon feods from 
Sc bottom of the spool. Mount the spool on the 
empty spindle and take up the sUwk in the ribbon 
by rotating the fr^-whceUng »^oL Recheck to 
make sure the ribbon is not tangled in the type 
pallets; Glose the cover oL thc ROP and turn it 
back oh. If the IN SERVICE lamp does not come 
oh, depress the IN SERVICE key: 

You should be aware that the ter^^ docs not 
signal when ah ROP is indpOTtiyc. 
* most iehd a message to the AOWS^omputer when 
ttic ROP U _ihdj)crative. The message differs 
fugbtly» depending on the cbnfiguratidh of the 
paxticuiar tenmnai located at the site. Table 4-2 
shows the proper fonhat to w for 
terminal aiid terminal configuration. The computer 
wfll then reroute the messages to your alteriiatc 
ROP (if available)^ 

Whenever the ADWS computer a reloaded or 
systems ftre swapped, you must reenter the ROP 
down message. Otherwise, the data will be rout«l 
to the mopeiativc ROP Md l>e lost. A spcml 
message httdihg is «ht to all surtions whenever t^^ 
system is dunjied. Jto heading is REUS. When 
you re«tvk such a message, yoii should reschd the 
ROP down; message as soon as possible after the 
system chahge is coinplete. 

Excrciae _ 

1. Identify and correct the statements below that 

are fabe. 

^ a. The DATA ERROR^^ndicator turns on 
when the Jid of the ROP is raised. 



c. When threaded properly, the paper passies 

between the ribbon and the type pallets. 



d. When replacing the ribbon, the full takciip 
reel is placed on the spindle so the ribbon 
feeds from the bottom. . V 



. When loading paper, the paper is folded so 
^Ihcre is about a 45° angle on the leading 



_ f : The IN 



The IN SERVICE lamp^ lights when the 
cover of the ROP is ^loseS and the ROP is 
ready to receive messages. 



If you let too much slack exist when 
thrauling the ribbon b the ROP. it could 
tangle with the type pallets and damage 
them. 



The DATA ERROR light is activated 
when garbled information is received by the 
ROP. 

s. 



- i. You ^n turn off any of thc_ ROP sutus 
ihdicators by correcting the indicated 
malfunction and then depressing the proper 
indicator key: 



j. If you rt^ive a message he&ded '*REUS'* 

when your ROP is down, you ignore it. 



437. Given the ddicriptiba of an alarm condidon 
dh the Model 40 tcnnihali; determiiie which alarm 
iHU be activated and/qi^ the corrective ^mon 
required to dw the alarm cdnditioh. 



When the prihtcr is selected and has a low 
paper condition^ the INTERRUPT light is 
turned on and the receive alarm sounds. 
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1^^^ Controller. M Model 40 terminals, 
ex«pt the -Stand-alone ROP versioii, contain 
MM-4a) ControUer. It is the "brains" of the 
terminal ind acts as an interface between the 
various units within the termmal and the computers 
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at ADWS: This controller advises the computer if 
tiie ttD unit has any data to transmit and whether 
thc KD unit is ready to receive or not. It alsp 
routes appropriate data transmitted _by the 
computer to the proper unit within the terminal.. If. 
the HD unit is transmitting a messaje and the 
cdrnputer wants to halt it to select another terminal 
to receive, the computer transmiu a DC-S (Device 
Control 3) to the controller. The controller then 
sends a signal to the KD, halting trahsniission. The 
computer indicates when it is ready to continue by 
trahsrnitting an STX (start-^Mc^t) code to the 
«rmm«i. Thc^ controller then signals the KD to 
resume transmitting. Certain error conditions cause 
the cbhtroller to activate alarms. You should know 
which alam condition wts each alarm 
^^yL'^'.^^P'^?^ transmit your 

observation on time, which could result in an 
AXXX message. 

MM^WO cohirdi panel The control panel on the 
MM-400 conSBts of four hghted switches (Rg: 4- 
i4). These sw^itches are used to correct error 
conditions within the controller or signal the status 

tf the tertninal to the computer. Two of the 
ivitches are alarms. " ^ 

The RECEIVE ALARM switch will bc^ctiv|p 
(lamp lights and_aiidible .alarm sounds) if the KD 
unit is in the RECEIVE mode, the terminal is , 
polled by the computer, and one of the following 

conditions occurs: 

i An ETX code is received prior to an STX 
code. _' 
d. The paper supply in the ROP is low: 

c Power to the R0P is. off. 

d. The 10®-charactcr buffer for the ROP is full. 
^. The KD unit is iriadvertcntly changed to 
SEND or LOCAL moile during reception of data^ 
/ The computer selects another: KD unit in the 
circuit using a DLE (dau link escape) code during 
reception. 



The SEND ALARM is activated (lamp lights 
and_ aiidibic alarm sounds)^ if the KD unit is in 
SEND mode and one of the following conditions 
occurs: _ ' 

a. The cbrhputer polls, another KD iihit oh the 
circuit by use of ah ENQ code (cfiqUify code). 

b. You accidentally switch the KD to RECEIVE 
or LOCAL mode while the computer rnbmentarily 
is selecting ahoLher station for reception after- 
transmitting a DC-3 code to your tcmifial, causing 
it to pause in the middle of a transmission. 

c: You switch the KD unit to SEND mode while 
the OUT-OF-SERVICE switch is activated. 

These. alaimi_ a rc_ silenced in slightly' different 
ways. The RECEIVE ALARM is simply reset by 
clcaririg the cdnditiqri and prising the RECEIVE 
ALARM switch. The SEND ALARM cannot be 
silenced Jintil .you place the KD in either the 
RECEIVE or LOCAL mod^. After this is done, 
you can silence the alarm by depressing the SEND 
ALARM swith. - 

In addition to the RECELVE^ arid__SEND 
ALARM, switches, thc^ is an OUT-OF-SRVICE 
switch. This is used by^ maintpnariit^ pej^onnej to 
<lwablc the terminal and should never be activated 
except by direction of the jnaintcnaride technician.: 
'ffic-last switch oh the MM^^WO cbhtroller is the 
AUDIBLE OFF svwtch. If this switch is activate^ 
( white hj^t on) , the audible alarm will not sound 
when an: alarm condition occurs. 

Line test mid terminal leset Twaj)lhcr switches-, 
LINE TEST and TERMINAL RESET, are used to 
test the terminal for failures or to correct tcrmirial 
errors^ The LINE TEST switch, located on the 
right-hand fide of the control panel, is used by 
maintenarice jjicrsonncl to isolate prbblerns to cither 
the terminal or the cornrnunicadons drcuu.^^ T^^ 
switch should be set at the NORM position unless 
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Figure 4-14. MM-400 control panel: 
69 

4 in 



tfffi_iniihtchan6e_ techhicia directs otherwise. The 
TERMINAL RESif switch, loqited on the jeft- 
hud side of the Kb console, is used to correct 
eilher of the foHo^ng conditions: 

a. An mlarm comlitibh which cannot 
by rtiettihg^ the *Pproj)riatc jUara sw 

fr. A keyboard display mode of operation that 
cannot be mantialiy chah^. 

When cithcr_of the above conditions oocurs, 
mpye the TERMINAL RESET switclv to the 
DOWN _posidon_jind release it. Then clear the 
alarms fay deprostng the SEND ALARM and 
"REeEIVE ALARM switches. This should return 
the terminal to, normal position. 

ExmbMH (437): _ 

1. peicnnine which alarm is activated by each 

condition described below. 

a. The character buffer is filled. 



b. The keyboard display unit is switched from 
SEND mode to LOCAL mcxic with the 
terminal momcnurily stopped by the AWN 
computer. 



a The computer polls another KJD by an 
' enquiry code while your KD is transmitting: 



d. The terminal receives an ETX code before 
receiving a start-of-text code. 



2. Whati^n)«dure_ should be tried when the 
RECEIVE ALARM <»nnot be turaed 
through the alartn oiosc has been corrected? 



3. WhilL rroeiying a message qts the ROP, the 
RECEIVE ALARM light^ illBminates, but no 
alarm_soimds. At the same time, a red stripe 
appears oo the pap^^ih the ROP, and the red 
light in the paper button cbm^ 
actions necessary to ©ortect ail conditions. 



43S« State prooNliira oicd in {mpariiig dati for 
triniiniftpr* in both |mlected and im^^ 
data incKles; idend^ a problem praented and the 
prtnotions CO teke when usinf the protected data 
mode. 



COMEDS Memte Fqmjrt;^^^ must properly 
format your weather messages in order, for them to 
be accepted by the AWN system- Certain rules 
must be fbllbwed and certain functions must be 
used for the AWN computers to p^^^ 
your message. Two functions which arc unique Jo 
the GOMEDS terminal are_thc new line (NL) 
function and the chd-oRext (ETX) function, Th«c 
functions are used to s^Pjutite data or indicate 
continuation of data where line space limitations 
exist: 

When you prepare a message which exceeds 69 * 
characters in length, you must indent each line 
fpiir spsu»s after typjng^thc first Jine, This allows 
the computer to distringuish the multiline_message 
from a ^oup of inessa^is sent together. The only 
weather mwsagcs which do not follow this rule are 
'data frbin PIBAL, rawinsondc, rockctsonde, an^d 
reconnaissance observations. The heading of these 
weather inessages allow the computer to separate 
the data entries of successive mwMg«. Also, these 
pbservatiohs arc seldom sent as jnultipic mcssages 
from Uic same transmitting site: Certain service 
inessages, such ai AXXX replies and- automatic 
resj^fet to query (ARQ), will hoi have multiple lines 
indented because of the manner in which the 
computer handles them. For these service message 
formats, refer to AWSR 105-2, Volumes 1 and 3. 

Here is an example of entry of a message which 
exceeds the 69-character per line limit: 



RAR SA _L2bO 5 set 8 SCT EI2 BXN 20 OVC 3 R 

023/34/52/03057 S96/308ai(NL) 

(4 spices) 172/RB47 VSBY tWR MW(ETX) 

The following is an erample of sending two 
singie^ine messages, with each message being one 
line: 

RAN SA li» lb SCT 8 77/59/3 108/0M(NL) 
BLV SA 1300 12 SCT 15 79/ 56/ 2408/ 01 3( ETX) 

If you send muitiple-line observations from 
mttitipie stations, you should indent the data four 
spaa» oh each of the continuadoji lin^ of each 
ihessale and start the next station message without 
indentation^ Naturally, each lihe is ended with a 
new line (NL) function, except the last line of the 
last message, where the ehd-bf-tcxt function would 
be used. 

Message preparation and 7^^yL^^'^^^<^^ 
(ij^rotecied mode). To J)n5^re messages on the 
Mcxiel 40 ternunal in the unprotected data mode, 
first depras the LOCAL key. Enter the message in 
proper format and edit it for ettors. To transmit 
the m^sa^, reposition the cursor at the beginning 
of the message and depress the SEND key. When 
the computer poUs the terminal, the message will be 
transmitted and the terminal KD unit will revert to 



thr RECEIVE tnddc. T^ by the SEND 

lampjoing out and the RECEIVE lamp lighting. 

PrejpwMibn message in proteaed dutn modeAf 
commonly used rormats are prepared in the protected 
data mode, vana^^ changed for 

subsequent traramtuioia. This type of tnessage 
preparation saves time. An example of such a format is 
^^^ i^^&td heiMliiig for ARQ pro<^ur^ at you site. 
Socfa coosisteml^^^ be stored in a 

protected area of memory for reislland retBe^The first 
page of memory should be used for juch protected 
formats 1^»u8m if formats are locate on page three, 
received data might attempt to overlay them. This 
would cause ^data loss. If a power faUure occurs, the 
inrormatibh in memoryi including protected data, is 
dwroyed. Therefore, if your sitie loses power, you 
must enter protected formats in memory. 

To prepai^iiUbitDatioh in protected jnode, position 
the cur»r at the first j>08itibh you wish to write in. 
Then depress the FORM ENTER key. Its lamp will 
li|M»t. Prepare the message nd edit out my errora. After 
editing, pbsitibh the curaor at the_ bepnning of the 
m^agr and depr^s the FORM ENTER key. this will 
extinguish its n^bx. then de^r^ the SEND key to 
transmit Jhe message. When the Kb reverts to 
RECEiyE, repbsitibh the cunor below the Jast 
protected -format postion. To do this, ybu must first 
depress the tOGAt keys, position the cursor with the 
cursbr cbhtrbls, and thendepBsw the RECEiVE key to 
pta^ the KD imh ih REC^ mode. 
. _*fhc last part of a lengmy message may not be 
received on the KD unit. Thb wtU happen if the 
computer messaffs is Ibhger than the remaining storage 
locations ]n the KD unit. A^^^^ message fills the 
memory ,^ any addhional charactei^ jQiy overprint 
last loi^tlon on p^gc three of the memory. Since only 
ARQ data will ^ rbiited to the KD, you must either 
make sure the message is short cttough to fit in the 
memory or rerdutc the message to the ROP by entering 
ARQP in place of ARQ in the request mdisage . 

Extrcb^ (438): 

1. List the steps you must take to alter data which is 
protected. 



2* ^jt^D protected data forms are used to transmit 
messages, what must you do to prevent loss of 
replies on the KD? 



3. A lengthy ARQ reply is routed to the KD unit. If a 
large number of protected entri^ are present in the 
KD, what problem might occur? 
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4. List the steps for preparing data and transmitting it . 
using this unprotected data mode. 



^3^* Identify and coitect false stateihehts cohcerhlhg 
ARQ preparation* 

CQME^PS ARQ PrcKe^ COMEDS terminals 
use a simplified ARQ format. Unless a preoedehce 
higher than routine is needed for the message 
requested, the message heading is as follows: 
ARQ (Nt) 

If a higher manage precedence is needed, ybii wbuld 
insert DO (for immediate) orPP (for priority) before the 
ARQ in the heading line. Within the body of the AR^, 
you are Umited to n^o mqi« than hme entries per line 
and no more than Jive lines per requeit. 

COMEDS terminals may receive ARQ^ replies on 
cither their KD unit displays br their ROP units. By 
pladng ARQjP in the me£»ge headinj itistead bf 
ARQ, ybu cause the requested m^sage to be routed to 
the ROP instald of the KD dispWy. If the KD unit is 
not in the RECEIVE mode, the message will also be 
routed to ^heJldP. - 

The COMEDS termihals. may also requot that 
ARQ messages be sent to the ROP of another terminal. 
This routing fiexibiUty iMy be dinire^ another 
terminal*^ KD unit is inoperative. Tife requ^t message 
is made in the following manner. 

RR ADWS ARQP(NL) 
PECCCC(NL) 
(message) (ETX) 

Ybii insert the appropriate call letters of your servicing 
ADWS unit in pla^ of ADWS tKAWN, EGWR, 
PJTZ, RPMK). Do not request data through any 
other AD WS location than the ojie servicing your unit. 
In the DE' line, substitute the call sigh for the terminal 
you want the message routed to or CCCC. For 
example: Tinker AFBjvantts to ARQ a transmission 
tb Scbtt AB(BLV) ROP. The message would appear as 
follows: 

RR KAWPC ARQP(NL) 
DE BLV(NL) 
(message) (EtX) 



Exercises (439): 

Identify and correct any of the following statements 
which are false. 

_ I . To request data with a priority prcoKlence, you 
insert 00 aftef ARQ in the message heading 
Une. 
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The message' you would transmit to ARQ for 
Hollman AFB (HMN), whose KD is 
inoperative, is: ^ 

ZZ KAWN ARQP(NL) 

DE HMN(NL) 

ET CNM ROW ABQ(NL) 

(ETX) 



2. What data is received automatically when a 
TYPNO/TYPbk request is transmitted? 



3: How is required data obtained when it is not 
automatically retransmitted following a 
TYPNO/TYPOK request? 



3. You do not have to specity the precedence of a 
routine message when ARQiqg a message for 
your site. 



4. The largest number of stations you can include 
in one of line of an ARQ request is 10. 



439wi{6bi€^tiyt^^^foT computer answer key aiid 
feedbaA reference only); Ihdioite the prbcedtirw 
bblainUii missed duHiig circuit outages and 
Idehttfy the data retriiBmltted automatically for 
TYPNO/TYPOK requests. 

TYPNO/ TYPOk. Data missed during cicuit 
outages is requested by _trahsmitting a 
TYPNO/TYPOK message. TYPNO/TYPOK 
requ^ts generate the automatic retransmission of 
precedence diic^ and two messages. Data of lower 
precedence must be requested by ARQ. 
TYPNO/TYPOK requests must be submitted 
separately from any other ARQlri^ages. if data is not 
required, the TYPNO/TYPOK rtt^ucst need not be 
sent unless dircctwl by the parent Weather Wing. The 
messa^ format in COMEDS is: 



ARQ (NL) 

TYPNO/TYPOK 111700 111750 (ETX) 

Requests for time periods in exass of 6 hours amnoj 
be processed. If the outage qcctn in two Zulu days, 
make a sep^te request for jach^Zulu day, for 
example, if the outage is from 2250Z on the j6th to 
0120Z on the 17th, the TYPNO/TYPOK requests 
would be TYPNO/ TYPbk 162250 162359 and 
TYPNO/TYPOK 170060 1701^0. 

Excrdsei r439a): <y 

1. indicate the m(Msagc(s)r»iuiredf 

starting at 3 11 830 and ending at 010030. 
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4-4. DiiMiTiination and Operator Malntonaiioi 

What good is a weather qbscrvjuion if it never gets to ^ 
theagencij» that need it to makeoperational decisions? 
What maintenance procedures arc the operators 
authorized to do? This section will discuss 
disscmihation pripritics, ^ncral procures, backup 
procedum^ uac of J^hc automatic telephone answering 
device, and the maintenance that the specialist is 
authorized to perform. 

440. State the dtocmination pribrltiei. 

Dissmlriatlbh Define^ Pissemination i^^ ^'i^ 
dclivcing a completed weather observation to the using 
; agencies^ _ _ ___ 

Dissaniiiatibri Priorities. All qbsctyations »c 
disseminated immediately to the local agencies which 
contoi air traffic, and then to other local agencies 
requhing ihc infonhatidh for operational flight 
decisions. Third pridritY_is longlined dissemination 
qvw the COMEDS or teletype systems. The lowest 
priority is local dissemination to users that require the 
inforinatioh for hbhflisht dj^rations. A r^qrd (R) 
and record-special (RS)_obscrTOtions should be 
completKl in sufficient time to allow for local apd 
longline dSernihatioh prior to file tiines^ Lck»1 
procedures should be established at each weather unit, 
in brder of priority, that b consistent with local 
requirements and scheduled file times for longline 
transmissions. 

Exercise (440): 

1. State the^isscmination priorities. 



441. Given a sample observation, indicate the coding 
and format for local dissemlnitloii. 

Meihinf of Local Dissemination. Local 
dii»emination is the transmission, of a weather report 
to users In the local service area of Ihe weather station: 

Coding and Format for Local Pliwmination. The 
code form for recoding arid dUscminatjon of local 
olMervatibris is about the same as that used to enter the 
- individual elements on AWS Forms 10 and 10a. 

Correct telewriter format is impdrtarit. 00*6 must be 
taken, when writing bri a telewriter roll, to insure 
entries arc legible and easily read. When subject to 
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mismierpretitidh, draw ii iliht Jhrdiigh the number 
2^_(e.t.,|l), underUne the letter''S**(e.g.,£), and draw 
a dash throuj^ the letter Z (e.g., €). 
Requirements forehterihg dataon the telewriter are: 

• Sfttibn <Sil Jwc^^^^ 

• Type of observation. 

• Actual time of bbservatidh (QMT). 

_ 9" ObMrvatjbo report (altimeter setting must be 
indicate as A^TO). 

• ^me dissemrriitibn completed; then a slant and 
dbsei^iynitials. Y I 

Sae figure 4-3 for^t^ifa, example. ^ 
ExerdM (441): 

1. Indite tiff jiroper formjit^^r the JoNod 
dissemtnatton of ihe fotlow^apBoiaLobservation 
at Scott AB (BLV) on IS July 1977. Time of 



pt>semtipn: 075pj Sky condition: rncasurcd 700 
fee^^overcast. Visibility: 1 mile with fog. Wind: 270 
degrees ati knots. Altimeter setting: 30.03 inches. 
Pressure altitude: +330 feet. Observer: LW. 



442. Indicate how voice coiiiiiiuliicitlons are iyprded 
and VCTifled. 

Maintain current ihitnictiPns putUhmg pnonties 
and j}rocedtim to beXollpwed for IpcaJ dtaem^ 
of obeer^ions by voice relay. When dbsemtnating by 
voice, use a "^jrotd baiSc**system to insure that data have 
been correctly recorded at the receiyihg end. 

RccoN of Voice bimmiiiatio^. 
on AWS Form 40 (fig* 4-16),' and tape recording, if 
available, to indicate: 

a. Actual time of observation (QMT). 
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Figure 4-15. Sample telewriter distemiiutions. 
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b. Time iii minutes pfsi the hour the dbservatidn 
was transmitted to Jhc^ tower and other local 
aircraft control agencies, and the initiab of 
individual ncnving. the observation. 

c. Initials of individual making dissemination. 

d. Pressure altitude and /or dciisity j^^ 

e. Reasons for delay or nondelivery of an 
observation. 

Backup Local Disseminatioii Procedures. Use the 

following procedures as a guide in establishing a 
backup system for local dissemihatibh during 
outages in the primary sjrstem. 

a. When ^tfae primary system (telewriter, local 
teletype; etc.) is inoperative in the observing site 
and the weather station has transmit capability to 
agencies on the system, relay 
observations directly to the weather station for 
local dissemihatibn. 

6. When the only means for JcMal dissetiiihatib^ 
is_ _ voice Jtclep jw nc or hot Ime), disseminate 
observations immediately to local traffic control 
agenci<^ (e.g., tower, TAPCON, GCA), and then 
relay data to the weather station for other local 
dissemination requirements. 

■# 

Exereises {442): ^ 

1: How are voice communications recorded and 
verified? 1^ 



2. What are the local dissemination procedures for 
backup? 



\ ■ 
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443. Uidkate the amliiteniuict that the dpenitdr is 
authorized to ptrfmm.\ 

Opmtor jrtilriteniiicevlT^^ maintenance 
that weather specialist is normally authorized to 
perform is to: - 

a. ISist and clean equipment 

d. dumge imjjcr, , charts^ ribb and writing 
edges on recording or tnoomission equipment. 
■ c. Fill ink wciis on recording equipment. 

i£ Make pressure adjustments oh the microbaro- 
^ph. 

(Operator maintenance for most of these items 
fetccption; filling ink wells) were covered when the 
sp^Mnfic items of equipment were discussed in 
Volume 2 and, previously, in this chapter. 

■"i ;•. 

•r Exercise (443): 

i. What aie the items of ihaintenanoe that the 
operator J is authorized to perform? 

444. Spieify the purpose of the automatjic 
telephpne WUwerilig device and the information 
that it should provide. 

• ' - .X 

Our service is designed prteari 
directly involved in aircraft operations, but we also 
support such pnits as_civil engineers in planhing 
their operation^. We provide them with 
climatological data arid, Idng^riod forecasts so 
they can best plan activiti« in which weather is a 
factor. What about those units hot having a 
contniuihg need for weather information? C^_a 
training cbmmahd base, for example, where 
students arc mq>^ in formation between their 
classy and quarters, student squadron personnel 
would be intci^tcd in a forecast for 
' them in specifying the items ofjfe^jvrather gear to 
be worn. ITiis wouldn't be a didty requirement, but 
at l&sst zA occtsiobmI one. How docs the student 
squadron get this forwast iribnnatidn? 

In the interest of keeping telephone contocts with 
the forecaster at a niinijnum, fiiii use of an 
automatic telephone answexihg device is 
encouraged. Units (or individuals) oh the base j^ 
dial the tape-recorded forecast and^ receive 
information sp«:ific enough tfa allow them to plan 
activitira for the next 24 hours. The use of such a 
device has the bbviou^ advantage of aUdwinj^ the 
fonxasier to devote hk attratiqn^o those duties 
directly' supporting aircraft operations without 
sacrificing the needs of the Test pf the base. 

A new recording is usually inkde when the 
\ observation or forecast is no longer rcp^ 

j Each recording should begin with the rerninder that 
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the taped forecast is intended for official military 
use qiUy: the recording should include the cuitcht 
observation, the iSpccific forecast for the next 6 
hours (incliidirig local weather warmtigs in e^^^ 
arid an butldofe in^nerai for the remainder of a 
24^hour forc^teperiod- On Fridays, a general 
outlook for the "^eekcrid should also be included. 
Other items of general interest mially included are 
the inaximiim and minimum temperatures expected 
during the 24-hour period,^ and (during the winter 
months) the •*chill factor." 

To insjuit; that the taped forecast reflects the 
desired infoi*atibri3 nibst detachments use a 
staridard format to be completed and read by the 
forecaster or observer wl^e he is recording. The 
use .of a format insur^ a high degree of 
standardization in presenting the weather 
iiiformatibh. This hcjps u^rs who are not overly 
familiar ^th weather terminology to understand 
the informatiop given. * / 

the availability of weather infonnatibri via the 
automatic answering dcvias should be pubUdzcd 
periodically iri the tese bulletin to make the base at 
large a^re of the service. Not only does this device 
promote good public rclatibns, but it also 
minimizes telephonic contsucts that may distract you 
from your primary duties. 

Exercisei (444): 

1. Why do most^ weather stations use the 
automatic telephone answering device?' 



2. What information should be placed on the 
automatic telephone answering device? 

i 

4-5. Openltioif ^f Mot^ to Metro Facility 

The inlot to metro service (PMSV) facility stands 
quite high in its coritributiph toward the ful|iUme 
of the bVcraU raoMibn of the 
installation of PMSV, ^pilot sometimes found it 
quite difficult (if not impossib^ to get terinihal 
forecasts and current weather olta bnat he was 
airbbrne. The process involy^ <^^1_ ^^^ 
and requesting the data; then waiting until the 
tower could relay the request to the weather 
station, receive ah aiiswcr, arid trarismjt the 
infbrmatibn to the pilot. Needless to_ 5a:y, through 
the multiple handliiig of this information, it often 
lost something in Sie teUing; and more bftch, the 
result was cxaMsivc delay for the pilot in getting 
the information. . Today, the pilot, through the 
PMSV facilities, has direct conUct with numerous 
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weather forecasting facilities throughout the United 
States. 

The PMSV: takes priority over all other weather 
staUph aciivities except those duties associated with 
E^WO (emergency war orders) and aircraft 

™®*^^*^^*^^^^?™^yf_y^^ on the ^oiind 

can wait; whereas the plane in the air may not be 
able to do so. As the total eifectivenie^s of the 
PMSV is dependent upon the personnel using the 
euqipment, only qualilied persdniiel are authorized 
to operate it. 




445. State the basic procedure^ for n^wering tlif 
PMSV,_the use of A'VVS Forms JloKaiid 12 and 
PIREPS, and the UmititioiM of the PMSV radio. 

ilaaic RMfiiireiiie^t for PMSV. The regulation 
that governs the operation and maintenance of the 
PMSV facilities used by AWS persoifiel is AWSR 
105-12, AIVS Piloi to Metro Service. fUSW 
facilities are arranged so that any aircraft in flight 
is within the range of at least 6ne PMSV facility. 



These facilities are presently in use throughout the 
United States and at many overseas installations, 
Jn addition to stjpulating the policy and 
procedures to be followed in the use of the PMSV 
faciliti^, AWSR 165-12 requires that a PMSV call 
be answered as soon as possible and that a PMSV 
l*?g_(AWS FdiTO 30) maintained to record the 
contacts and infonnatioft conveyed. Figure 4-17 Js' 
ah example of a paritally completed AWS Form 
30. 

Perform an equipment check of the PMiSV 
facility daily. In figure '4-17 the check was made at 
the beginning of the new day j[&MT), which is 
often the case at many station^. When making the 
radio check, whether with thrf^owcr or with aii 
aircraft, it is coiiventionai to give and request a 
report oh the the readability (good, fair, and poor) 
and the strength of the PMSV 

facility. Any reports other than fgood and strong,** 
•^loud and clear,- or "5 by ST should be checked out 
through the tower. %Poor reception should he 
brought to the attention of the responsible AFCS 
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commiimcatioiia inaihteiiance s^tiori. for further 
checking and cbnt«tidn , if necessary. 

Ehtriw 2 and 3 in figuit 4-17 are eMraples of 
contacts with aircraft at middle and upper levels. 
You will notice that the entries in the Information 
Srven EHbt _<»luinn is quite similar for both 
iircTultlThe PIIUBPs>are, in turn, similar for both 
airctift^ in that doud tops and turbulence are 
itpdrtcdir l^ disposition of the PIREPs is^ logged 
in the mi column. In our example, the PIREPs 
wcxti tittsmitted over telet>5c. X^ontacts ^witih 
aircraft 3 normally ^irty entries similar to these 
examples. If a station records PMSV contacts on 
tape, Jt is n(K»ssaiy to enter only the aircraft 
identificatio^, time of contact, and PIREP on AWS 
Form 30. / 

PIREPs^ Evaluate all PIREPs received to 
determine if they should be transmitted locally, 
long line, or both. This indudc^^^ PIREPs 
regardless of how they were obtained. PiREft 
reeved from sources other than the PMSV are 
logged on AWS Form 11 As a minimum, all 
PIREPs that include icing or turbulence should be 
transmit^. ___ __" _ — 

Limitations of the PMSV Facility ._UHF radio 
waves,' the type employed in the PMSV facilities, 
travel in a straight liric^ thus limiting the contacts 
between pilot and forecaster to the line of sight. 
Mountains or other high obstructions^ as well as 
the curvature of the earth, limit the effective raiigs^ 
of UHF radio. The range of the UHF radio is^ 
thcriEfqft,^ _prpp*5rtiqnai to the altitu^ of the 
aircrafuand the roughness of the terrain over which 
Se rao|o contact is being made. As an example, 
• oyer MnmdiiritainbUs tcniun, ah aircraft at an 
altitiidie of 1(),0()0 feet should be able to contact a 
wither station on Uie PMSV from 120 nautical 
mfles awiy. Ah aircraft at 40,000 feet ^ mate 
suitable contact as far Je« 240 nautical ^ra^^ 
the station^ You cvi see 'from tins _ example 
something of the limitations of the PMSV which 
are due to altitude. Mduhtains, of course, would 
alter these ranges considerably^ Your station 
doubt have a charT showing the transmission 
limitations, if any, in the various qxiadrants from 
your station. 

ExeridsM (445): 

1. How soon must a PMSV call be answered? 



2. What is entered on AWS Form 30? 



3. H<iw is the disposition of PIREPs logged? 



4. What form is used to log PIREPs if received 
from a source other than the PMSV? 



5. What two factor? determine whether an aircraft 
will be able to make contact with your PMSV? 



6. What are the minimum requirements for the 
transmission of PIREPs? 



/ 



446. Given a simulated PMSV contact, specify the 
correct format used to answer the contact. 

Voice ^ommuniaitioii Procedure. You will flhd 
in using the PMSV that proficiency is acquired 
with practice, i^thdug^^ 105-12 is quite 

clear in outlining the procedure to be employed in 
PMSV communicatibh, it is up to you to develop 
ah^ case of bperatibh. When usmg the P^^ 
adhere to progsr voice communication procedures 
and use terminology familiar to the pilots. 
A few helpful hints to the bcgihhihg forecaster of 
[ observer are: release the traittmt button on^e 
It *mike after each transmission^ jot down the aircraft 
idciitifi^tion, keep the transmission as brief as 
possible and rwtrictei to weather, and remeiiibcr 
that operation of the PMSV facility is one of your 
highest priority duties in the weather station. 
AWSR 105-12 emphasizes this high priority by 
requiring, that all PMSV c^lls^be answered soon 
as possibJe. ^ 

Avswering the call When replying to a call from 
an aircrafti always do the following: 

• Identic the calling airoaft. 

• Say the words: '*This is." 

• Identify .your location, followed by.^Mctro.- 

• fhdioite readiness to receive by ^ying '•over." 
Example: '*MAC 41935, this is Ghanute Metro, 

pvbr." 

After communication has been established, you 
should shorten the ftansmission in the following 
manner: _ ^ ^ 

• Use only the last three digits of the aircraft 
identtfi<xitibn. 

• Omit the wbrds '*this is** frism^calliq) or reply. 

• Oinit your location identification. 

• Transn^t message immediately after callup, 
without waiting for aircraft reply. 

• Omit the word **oye!^ if the message 
bbviqusly r^^uires a reply. ^ 

• Emphasize appropriate digits, .letters, or 
/ words to distinguish between similar aircraft 

identificatibns. 
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• '. _. -«... 

Phomtic primtmctqno^^^ using the letters 

of tiie aiphabet in a transmission, yoo should refer 
to them in the following manner, with emphasis on 
the italicizejcf portions. 



fTAND- BY 
HAT IS CORRECT 
VERIFY^ 
WORDS TWICE • 



3?/ 

I miut paiue for a few secbiidt. 

ScJfH-xplanatpry. 

Check with oTiginaior; 

Cdmmunicatibn is difficult. 

Please say every phrase twice. 



ERLC 



B - ^ni^o {BRAH-VOH) 
C - Charlie CCew/f-JUE) 
D - Delta (Dft-TAH) . 
E - Echo \ECK-OH) 
F - Foxtrot {FOKS'TKOT) 
Q • Golf (GOtF) 



O - dicar (M5-CAR) 
P - Papa (PAfL-S/4^ 
Q - QuctHX (KEH-MCAO 
R - Romeo (/7dH^*ME-dH) 
S - Sierra <SEE-/t/ff-RAH) 
T - Tango {Tmg^GO)- 
U ^JLJnifbnn (KOt^NEE- . 
FORM) 



H - Hotel tHbH-r£Ii) 
1 - India (W^DBE^AH) 
X - Juliei (7£»^LEE.£77) 
IC - Kilo (A:£r-LOH) 
L - Unj* {LEEMaH) 
M - Mike (MIICE) 
N - November (NO-f'fA^BER) 



V 
W 
X 
Y 
Z 



Victor (KT^-TAH) 
. Whiskey (»75-KEY) 
Xray ECKS-KAY) 
Yankee ( YANJS-XZY) 
Zulu (ZOO-LOO) 



Numbers are pronounced as follows: 



1 - Wun 

2 - Too 

3 :^TTtc 

4 - Fow-<r 

5 - Fife 



6 - Six 

7 - Seven 

8 - Ait . 

9 - Nin-er 
b - Zero 



Afedhihgs of words and phrases. You should also 
become fMiijiar following words 

and phrases over the PMSV facility aiuppropri$te. 



Word or Phrase 
ACKNOWLEDGE 



AFFIRMATiyE 
CORRfCnON 



GO AHEAD 

HOW DO YOU HEAR ME? 
I SAY AGAIN. 
NEGATIVE 
OUT 

OVER 

READ BACK 
ROGER 



SAY AGAIN 

SPEAK SLOWER 



Meaning 

Let me know that you have 
-''^^Y^ ^ U2#mtand this 
menage. ^ 
Yes. 

An er ror has been made in the 
trans mission (or message 
indicated), the correct version 
ii ... 

Proved with '_ your message. 

SellHsx^lahatbry. 

$«lf'<xplanatory. 

Hiat is not correct. 

This convetialibh is ended and 

'^l*??*? 

My _ffl>njniissipn is_ ended and I 
expect a._ response from you: 
Repst all of this meuage back 
to me. 

1 have received all of your last 
transmission (to aclcnowledge 
re^pf only). 
Self-explanatory. 
Sey-explanatbry. 



>Tes of transm that we have 

presented the phonetic alphabet, the proper method 
of pronouncing numexals, and the correct words 
and phrases used in PMSV contacts, let us proceed 
^ t o a few practi<* examplM^ The first cjcamplc will 
be for an inbound aircraft^ and the second will be 
rfpr ah aircnUft requesting en route information fo^ a 
distant pouit. Lei us assume that an inbound 
*i?^raft is due to arrive at your station soon. Also 
assume that at the time of the caU ybu have jmi 
received the following report from the obiRsrver, 
and you are forocasting Lhc_conditions as shown: 
Observation: 1800Z 20 SCT M40 BKN 250 BKN 
5H- 121/59/53/2315/991. 

.Foreast; 19002 20 Bia^ 40 BKN 300 OVC 5H 
2715 29.90. 

The conversation would begin with: '*Chanute 
MCTRd, this is^JOY fife wun; over." 

**J©Y fife wun, this is Chanute METRO; go 
ahead." 

' •This is JOY fife wun; request Chanute's latest ^ 
weather and forecast for wun nincr zero zero Zulti; 
over," \ 

••Rbfer - JOY fife wuh; the) wun ait zero zero 
^^IH is tod Ihpusand scatter^, 

measured ceiling fower thousand i)fdk^^ tod fife 
thousand broken cirriform, visibility "fife in haze, 
teihperature fife hiher, dewpdint fife tw, wind too 
y^.^TP.^^^ifccs at wim altimeter too. hincr 
niner wun; the forecast for wun niner zcrd zcrd 
Zulu isj^oeiling too thousand broken, fower 
thdusaiid brdkeh, and tr^ zero thousand overcast, 
^^^^^S^^ ^^^^^P^ wind too seven zero degrees at 
wun fife, altimeter too niner niner zerd; dver." 

*^JOY fife wun, roger, out." 

The next example is for a C-124 overflying 
ChanuCE to • Gn^dm. TTie latest observation and 
forecast for Grinom is: 

Obsch^tion: I9G0Z GUS 15 SCT M3d BKN 10 
122/58/5272410/991 

Forecast: 21002 GUS 15 BKN 25 0\^ 5RW- 
2515G25 29:92. 

_ Wind: ICOdO ft. RAN - GUS 
Tempcratiire: ^^G. 

TTie convemuj^^^ ISstwecn the aircraft overflying 
Chanute and " ^flke forecaster at Chanute wdUld 
perhaps ^;^mftiethihg like this: 
"fhaWtiti METRO, this is MAC tn?e fife; over " 
•*^Ae tree fife, this is Chanute METRO; go 



i r^^5; 



**MAC tree fife, request en route winds and 
temperature at wun zero thousand to Grissom, and 
"^^^ ^?^thcr and forecast for too wun zero zero 
Zulu for Grissom; over:" 
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-MAC tx4e Tifc, rdgcr; stand by.- 
, •'MAC tree fife, winds aloft wtin zcno thousaHd 
Ounute to^Gri»om toQ zero degrees at too 

fife, temperature minus fower^ the wun niner zerjo 
zero Zulu Grissbm weather is wuh thousand fife 
hundred scattered, mcasun^ ^iy?gJ?*^ Jhdjisa*id 
broketi, visibility wun zero, temperature fife^ ait, 
dewpoint fife too, wind too fower zero decrees at 
w^n terb, adumeter tbojiiner hiher too; the forecast 
for tod wuh zero zero Ziilii is c^iUng wiiii thoimnd 
fife huiidred broken^ too thousand fife hundred 
ovcr^st, visibiiity fife in Ught rain showers, wind 
too fife zero degrees at wun fife gusting too fifjcs, 
altimeter tod niher liincr too; /t>ver.- 

, -MAC tree fife, rb^n but.- 

In thejk examples, note the manherUn which tb^ 
pilot <^ll9 the w<»ther station^ Note also the correct 
OKthod of answering. Notice that in suting the 
time, the word^ Zulu (phonetic alphabet) was used 
for the letter -Z,** and the numbers are sounded by 
digits. Also hbtice that the pcttoti qt^nwLing the 
call tenninated the message^ Multidigit numbers^ 
other than altitude values, are sounded as sepaate 
digits. For example, the altimeter setting 29.92 is 
transmitted as tod hiiier nmer too. Altitude values 
and cloud heights such as 900 would be niner 
hundred; 25,000 would b^: too fifc thousand. 

To gain proficiency , in _the*^use of the PMSV 
facility, you should learn the phonetic alphabet and 
its pronunciation, the numerical pronuhciatidiis, 
and the proper words aiid phrases as j^scribed jn 
this text. Then jjracti^ on_an intercom or tape 
recorder until you are permitted to make actual 
contacts with aircraft. As a weather specialist you 
arc r^tricied td relaying dbwrvatidns and printed 
forecasts. Requests fdf any other information must 
be referred to the nearest station having a 
forecaster on duty^ if there is no forecaster dh duty 
at your itaUon. Remember one of ydiir primary 
sdurccs for PIREPs is througlr your PMSV 
contacts. Therefore, you should consider it as part 
of your duty to request a PIREP from aircraft 
suing on the PMSV. 

Exercise (446): , ' 

1. Ydu have established contact with SAM 56273 
and he has requested the current weather and 
forecast for 2 hours. Specify the correct format 
'for giving the folldwing in|prinatioh: 

Observation: 10 SCT M3b BKN 300 QVC 
^ 5RW.13b/74y7j5/23l5G22/992/ 

GB W MOVG E. 
Forecast: 10 SCT 30 BKN 300' OVC 

5RW- 2315G25 ^ QNH 29^ 

INTER 10 BKN 25 OVC 2TRW 

2320G35. 



4^6. Cdtnfnunicatioiis Management ; 

One of the purposes of cdmmiinicatidns 
management is td use the resdiirces available to the 
greatest extent possible. Ydu fit into the system 1^^ 
mdnitdring the use of communications equipmenjt 
and circuits: You, as the person, closest . td the 
equipment and circuits, are in the best position to 
transmit and receive data correctly, and drtcfrainc 
if the^ data terminals and circuits are operating 
pfdperly. _ __ - 

in this section we will study- crrdr messages and 
quality control summaries, eguipitieht and circuit 
outage Id^, and weather data requirements. When 
you jpfOperly use these management tools, ydu 
improve the ^friciency bf the weather data 
communications'system and thereby save the Air 
Force money and Other resduroes. 



447* Given cuinplcs of AXXX iti«Mjes apd other 
hMeuary . information, crwite appropriate reply 
messages and explain what caused the AXXX 
messages. 

AXXX Bulletins. <::ar5wcll ADWS and AFGWS 
mbnitbr selected scheduled transmissions and 
iiifdrm the dngihator(s) of nonreceipt of data or 
receipt of jparbled data. AXXX(NN) AWN/KGWC 
buUetins are us&l for this purpose, and stations 
appearing in these buUctins wl] tnain^^ l^eir data 
in the ^Jrmais listed below: Stations who repeatedly 
fail to correctly respond to AXXX messages will be 
repbrti^ tb_ higher headquarters. There are two 
different AXXX messages; AXXX KAWN and 
AXXX KGWC The AXXX KAWN messagcs^only 
relate to current data, while the AXXX KGWC 
message can involve missing data as much as 30 
days bid. . " _ _ 

AXXX(NN) KAW^^^^ computer- 
^nerated bulletin that contains all US military 
stations from which certain weather data 
(bbservatidhs^ forecasts. Upper air, radar) have not 
becii received or were revived garbled at Garswell 
(KA N). t^is bulletin deals only with current data. 
Stations appcari^ng in these bulletins will transinit 
their data in qne 6f three ways: as RTD (routine 
delayed weather reports) if data was not 
transmitted as originally scheduled; as COR 
(corrected weathcf message) if original data is m 
error; dr as the original if nd efrdf is^vidciu in the 
hard cdpy and it was ori^nally transmitted on 
schedule. Sample AXXX messages are ^hbwn in 
table 4-3; Note that the (NN) group in the heading 
is different for forecasts and obser>^tions. This 
group is mdre fully covered in^AWSS; 105-2, 
Vdlumc III. C 

AXXX(NN) KGWC. This iS a computer- 
generated bulletin that cdntaihs all US military 
sutions whose observations^ and /or forecasts are 
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; ^ ■ 

tABLE 4^3 
EXAMPt^ OF AXXX MESSAGES 

OBSIRVATIONS 

Ajoddd Kim 

SXi^IGNS NOT RCVD KAWK 

NBI SAD MZr N^G NNM NQA OZH OFT 

STXm SUKVTD 132 RKPORt MIflC 8 
. m ZDK 

rotiaurrs 

AXXX62 KAHV 230220 

STATMS HOT RCVD KiOm i 

Act BAD BZX BLV TJO 

'* " STATNS SURVYD 23 REPORT MISG 5 

< DJT ZDK 

> AS^CMN) KCVC MESSACES 

aaxzerncwc 201427 

MISSINC ^' 
EDOT 0* 2010# ^EDID R* 2011# / 
EXCESS I 
; EDIC R* 2011# 



*0 for bbsarvation, R for lAF/RAF 

#Dats/tlB« group for 0bo«rvmtlon» D«eo/flrst hour for 
tAF/RAT 



miEiiiii^ incomplete, or gahf^ in the A^FGWC 
TAF verifica^ data bw. TTic repom 

tistecL ill these bulletins can 'Be:^p to 30 days old. 
Alscrinchided in table 4-3 is a sample A^0dC(NN) 
KGWC buUctin. . 

V>I^iMyL ^ bulletins* 

^ iransmit tbexr observations (OBS) or forecasts 
(TAFJ as if r^Jying to the AXXX(NfO KAWN 
^^^saffc* providing the data have not bneen 
supcra^^. However, if it has bceti superseded, 
transmission will be by •*e-Bulletm.'' A problem 
peculiar to. part-tisie- stations is a long sequence of 
inissing OBS/TAFs for hours when_the station has 
bffttt cld»d. Either tfiJ word •'LAST* was omitted 
oti the fbiri OBS/TAP of the previous day or the 
final OBS/l^AF of the previous day was not 
successfully processed by TAFVER. The only 
^j^^^^^^c. #^^n required in this case is to 
retransmit that final OBS/TAF of^the previous day 
by •*e-BuHctin- with •*LAS"r appended. 
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1}ie EXCESS category gencnUly apjpliesjto part- 
time stations that have failed to append J*FIRSr* 
to their first. OBSyTAF of the day] Each 
subicquerit OBS/TAF will be listed in the excess 
ategory'. The only action required is to retransmit 
the Jirst^ OBS/TAF of the day of C-Bullctin with 
••FIRST* appended. Occasionally, a fuU-time^ 
statibh will appear in the excess category. This 
occurs as the reaujt j)f jpirbling where the word 
••LAST* was ac^dentally appended to theJuU-time 
station data«_jB^use the word •*LAST' was sent, 
the TAFVER program will closej the s&itibn and 
$ub»quent OBS/TAFs wjll I* listed in thp excess 
category; The only action required is. jo retransinit 
the find OBSyTAF^ listed as excess by C-BuUetin 
with •*FIRBT' appended. 

C-BuUetlns. These bulletins are prepared by the 
unit whose call letters appwir in the A^X0^Nj 
KGWC builetih. The station, will rnppnd to the 
AXXX>^ message by traiismitting C-BuUetihs as 
foUows: 

cu Stations reposing AIRWAYS observations 
use the heading •*CSXX XXXX.- 

p, Statidiu reporting METAR obwrvatibiujiise 
the CMXX XXXX hiding. _ r ' 
' _ c. Stations, reporting, ierminai aerodrorpe 
Yorccasts (TAFs) use COXX- XX^X Jieadih^. 
^. Stations rcpol-tiiij recovery aerodrome 
forecasts (RAFs) dsc CXXX XXXX headings. 

These holdings indicate to_thc AWN computers 
that the data transmitted is not current, juid that 
it is imt to the computer at AFGWC for 
inclusion in Vthc_ TAFVEjR data base as delayed 
informatiom H*abie 4-4 shows example meaages 
sent by C-B^etin for ^h type of information. 

QiBdIty Control Summiriei (QCS). in addition 
to the crwition of the i«OCX(NN) KGWC 
^Bulletins, the computer aiso checks surface, 
bbservitions' for each AWS site for errors. Tht 
^P^PM^^ produce a woskly quality control 
sumnwy (QCS) hsting^ by station, which 

^.includes the date/ time group and *text of 
observations failing the validation check. If an error 
is detected, and a Mrrected report is transmitted, 
the corrKted report will remove the erroneous 
report from the QCS. Roasons for failure are 
indicated using diagnostic codes b AWSR 178-1, 
EvdTuation Program, Attachiicnt 2 (Quality 
^PP^^pI'_^^^^^^ jP^fnoj/iC Code; Reason for 
Rejection). These reasons are also listed in table 4^ 
5. . 

AFGWC sends one copy of all QCSs to 
^?^S/POA and three copies of applicable- 
summaries to ^h wing. The wing forwards a copy 
of the QCS to each unit for action. At the unit 
level, you are required .to review the quality control 
summary and take appropriate a^idn to correct the 



; tABtE4-4 
EXAMPl^ OF 0*<n-IJp™ 



AXiiifr OBSDtvmoirs 
esse 
21232 ^ 

WW 2300 OA 7'MIW/W607 
' Odcz XXXX 221320^ 



mo 

y 



2 • 



jtpiC 1000 00000 9999 22/10 30I4INS 



TKIMIIttL AEROOEflKE FOWECASTS (11* CODE) 
CCOX Xm 2013^ 

EDm 20U233 04005 9999 J&pAO QNH3007IKS 

mnt 1220 06012/22 WOO 95TS 3CBOl5 5CT033 
etc 035 UBT NO FCST 201^ - 2306 

_ _ ' _ i ' _ _■ " 

RECOVnCY AEKODBCKE FORECASTS (PLATF CODE) 

^ OCDC XXat 201*15^ - " 

war 201117^ 10 set 17 OVC 7 1810 QilH 2989. 

132,8 SCT 12 OVC 2L-F. 16Z lOSCT 15 OVC 7 . 
FIBST 

^Dati/tims gfoep of mMSAg* pr«p*r»tion 
^E^c* •nd hour of 6b«6n^clon 
3D*t« ^f f or*ca«e plu« v*lld houri of for«c*f.t 



Ex«rdm (447): . . /i>« Axn 

U You arc a part-tithe 6bMi^aUbn_sitc jKRAiN) 
Kid ceccivc the fblldwing rficssagc after 
trahsniittmg the second observation of the day: 

AXXX64 KGWC 300547 
MISSING ^ 
EXCESS^ 
- KRAN 0 3005 

' . mm ' ; . 

Whit would be the proper reply mwsage if you 
are located in the US? If you arc located in 
Europe (ERAN)? 



2. At station HMN you receive the foUowing 
message: 



AXXXld iCAWN 231527 
STATOS NOT RCVD KAWN 
AiEX HMN 

%TATNS SURVYD 149 REPORT MISG 2 
INT ZDK I 



Tlic message you traiainitted contained an 
error. From your corrected entries below, 
prepare a proper response message. 

HMN SA 1500 30 SCr 5H#OI3/57/43/2305/975 
307 1100, 



3 At ywr European station (EGUN), whi<* is 
manned 24 hours a day, yoil Iftccivc th^ 
foUbwing AXXX message after transmission of 
a TAF: : ''^ ;:' ^ ■ 

AXXX63 LOWC 150038 
MISSING 

EXCESS . • 
EGUN R 1423 
^ - NNNN 

• Prepare an apprbpriatc reply message; explain 

n^takes- A t^^cal QCS listing is shown in figure the prolAble cause of the AXXX message. 

4-18. , > 

S a sense, the QCSs are Uie cnd_ p^^^' 

three-step s^mtcni us^ to ^mnxiEC errors. The ^ gj^— speeifled equipment or circuit outages, 
bthcr two K:tion5 occur before the QCS is created. ipprbiiriate eiitirw on AWS Form 42, 

TTi^e are the actions you pcrfonn when ^qu check 

for error, ufter you have transmitted the «). Whenever^ kuffails « y^unSonryou 

data You should alwij^ ncheck your alculations commumcauons cihnir^ fails at yy^l^f^'-^^ 

JS^e^cs'^Siiatelylfter you ^ve prepared the should etiter certain 

iHa^iiMin after tise message is sent. 42. This form gives you a, list of items needed to 

SS^ber Ae^n oSy iSch^teQCS. if you report the failure to your local maintenan* group 

dfSt^et^ cSS ^ ^ corrSons. ^ Sms you report are equipment type and model 
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TABLE 4-5 

QliAUty CONTROL: AIRWAY OBSERVATION ERRORS 



Codm 

1 
2 

5 
6 
7 
8 

9 

10 

11 

12 
13 

15 

18 

20 

21 
22 
23 

24 
25 
26 

27 
28 



ftiiibci for Kajicclon 
Mort tbin ovM c«£l£ni 



locorracc <lAT«r h«lghc vAlua 

Incdrrict ciilins dMlgnacor 

Cloud contraction »iflfllng 

CiiJUag dMlifyltor 
r«pbrt«d vicbouc cttlllns 

Ccilluc datgostor 'V^ :_ 
r«port«d vlth.othlr cfimn 'T* 

Mora thA&_oa«_os#qu« ov«r* 
CMC layer r«portod 

Incdrrict cloud con-^ < 
traction aaquanca 



"cut** sot reported alona 

^^.corar Haighta^nbt 
in aacandlng order 

"x" or '"-x" not ascomp«sled 
by valid obacurins phenomena 
(preaent veather) 



Incorrect vtalbtltty value 

Viaibility of 6 atatuta ailea 
or ieaa^opt accqspanled yich 
weatber and/or obetructlona 
to via Ion 

Incprr ac t pjrea ent 
veather contraction 

Incorrect preaent veather 
contraction aequence 

Intenatty ofdrlzsle or anov 
(occurrini alone) not- in 
agr aiieht vith prevaillxig 
viaibility 

Fog_ reported with T/TD apread 
of 11^ or greater 

Fraeaing_ precip report ad 
vtth tvperature aboira 36^ 

FrOiehprecip (other than ' 
8*i4)_reported_yith_ 
tenperature above 45^ 

Preeip reported with no 
clouda in eicy condition 

Mtiii^ leL level preieare 

bh 3- or 6-hburly report; 
"M** not reported 



Coda 

29 

31 
32 
33 

34 

35 

37 

38 
40 

41 

42 

^3 

44 

45 
46 

47 
48 

60 



Reaaon for Rejection 

NbimuMric charactar 
(other than "E" aa 
a prefix) reported in 
aee level preaaura 

Mlaaing tabtperatura; 
'*M** not reported 

Miaaing dev point, 
not reported 



T«q>eracure _ excaada 
normal. range (-76 to 
+130^) 

P^_point_greatar than 
tesperature 



Tiii^ature -35*^ dt_ 
belgv and dew pbint^^aot 
reported aa miaaing^^M) 

Nottxnneric character 
(other than £) reported 
aa_#_P<'«l ix tc vi^od 
direction 

Incorrect wind direction 

Average wind apeed . 
greater than vind guata 



Wind guat vAder 10 §xibta 
or equal! under 20 knota 

Miaaing altlMetar aettlng; 
"H** not reported 

Hourly altimeter changea 
ececdi 0.10 tnm 



preaaure_ch*nge 

characteriatie and 
amount (app) 

Afl»unt of preaaura change 
(pp) not cone latent with _ 
3-boarly altimeter chenge 



(*_of : app) inconaiatent 

with aign no chwige) 

or 3-Hour altimeter aettlng 
trend 

P^acip reported In/paat 
aix houri but no "RR" 
reported 

IS not clear or totally 
obacuredt no cloud _code 
group reported on 3- or 6- 
hourly repbrta 

Garbled report - not 
decoded 
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KRAN QUALITY CONTHOL SUMMARY FOR WEEK ENDING JUNE S 77 

lOaai STATION LISTINC 5112 6 JUNE 77 AIRWAY 725310 LAT- ;;46l8 LON- 8809 

REASON FAILED 42 ^ V 

KRAN 0511 250 -SCt 40 2403 QNH2995.; _^ 

(Coffiptit«r lost isesscgc or confused TAF and AIRWAYS reports) 



KRAN STATION LISTING 1700Z 7 JUNE 77 AIRWAY 725310 LAT- 4018 LON- 8809 
REASON FAHH) 42 



KRAN 1700 60 SCT E 120 BKN ,20P 07C 40 76/39/1909/BLi:)G CU E; 

(Observer failed to enter altimeters setting) 



KRAN STATION LISTING 1800Z 7 JUNE 77 AIRWAY 725310 LAT- 4018 LON* 8809* 
REASON FAILm 28 44 48 

KRAN 1800 60 SCT 250 SCT 40 83/26/1006/999 ; _ 

(3 or 6 hourly; observer did hot enter sea level pressure 
or additive ^data pressure tendency and cloud group) 



Rgure 4-18. Sample quality control summary. 



number (teletype, or facsimile), circuit the 
equipsieht is connected to, time of failure, and any 
symptoms which wbuld isolate the problem to 
eittief egtiip^em oi^cifcuit A sample AWS Form 
42 is shown in figure 4-19. 

The reporting procedure you use to report 
problems depends , _ba _ whether your site is 
cbUbcated with an AFCS maintenance unit or hot. 
Whcn^youf site is J^Uocalcd with the AF^ 
you report the problem to a single point within 
NCMO (usually called the workload cbhtrbl unit). 
If your site is npt cbllbcated, and maintenance is by 

^PP^'??%_y9J^ P^^y ^_^^?P"l''??!^J'_?'*^iJl*^D notify 
the servidiiig AFCS commtmtcations area NCMO. 
When you are not collocated, and AFCS 
assistance is i^uired, ybu may delay reporting bf 
the outage until either the end of the_ maintenance 
day (i2bOZ) or the end of your duty day if you are 
at a pan-time station. 

You do not' have to report a facsimile 
cbmmunicatibns outage if it bnl^ affects bne chart, 
lidlesl^lte lbs#*9f caoies a missibh impact. 

MS^^^*"' 1 y^J*..'^^^^'^^ report -chronic faj:sjmilc 
reccp(lon_probiems, even though the charts received 
arc! usabl^. 



The A WS Form 42 has no fixed cutoff date. You 
can Ci^ntiniie to u^ it until it is cbmpletely filled, br 
you^^n^change it on a date J^jSj^_dcpend]n^ on 
your (ocal unit policy. When disposing of it. consult 
AFM,' for instiructiona. 



Entries at the top of the AWS Form 42 are self- 
explanatory: FiH out the spaces in the body of the , 
form accbrding tb the foUbwihg instructibhsi / 

Circuit or Machine No. Enter the dfcliit tb 
which the equipment is attached if you determine 
that th^ circuit is faulty; enter the number of the 
machine if it is faulty. Generally, each piece bf 
equipment is given an identifying numh«r when 
insulled. However, if one is not provided, you 
should enter the machine type, such as COMEDS 
terminal. 

DTG Z Out, Enter the date/ time (GMT) that the 
circuit br equipment failed. If the equipment failed 
while thCr site was not manned, enter the time you 
discovered the maifunc^on,- no/ the time that the 
last data was received^ 

Type of OujQgifk appropriate column. 

If the circuit fail^, chcckL^CKT;'' if the equipment, 
check "EQP." Checi; •*OTH'* if neither the circuit 
hbr the equipment failed. However, enter the cause 
of the failure (if known) in the Remarks column, 
along with any explanatory information. 

Condition, Check the Red cblUmn if_th«_(*J'yrc 
results in loss of service. Check the Amber column 
if you did not lose service but the malfunction 
limited operation. An example bf the Amber 
cbhditibh would be if one of your facsimile 
machines failed and you switched to the spare. In 
this^case, if the spare failed, you would not be able 
to receive the data. 
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■ COMUNICftTlONS SIlVlCI ilCOKD 



rO« MAiWTttUWCl. TILJPIIOIIB ■ 



1130 



ion l\iULY /9T7 nwu 



INSTRUCTfONS 



(I) OtO^Mti 

(J) CONOtHONt Ch<<*r ttO »< xr *4«>) »» Ai— ■« (•»rH«»^» U w. Wt m i w in ec^vW ffsvil Ai^K 

(4) JOi* ftMw^i^CS/tiCllO ■wwhw ar^fc* MHmi*»4_tkm -^lwMt*«r*«| •# i*«t —il— ♦W milk A^OL 

(« T0TA4. OUTA«li _lm_jts*iii_h«if«iMi^«i«^ (i^ atwtM) h<tw>— OtO Z MPORtfO «»4 OTfl X IN (m^htrnt^d m 



aRCUIT 
MACHMi NO. 


(1) 

oto z 

OUT 


7 


(H 




OTO Z 


JCN 


-J ^ 

■1. 

OTO Z 
IN 


(3) 

t0TAL.^TA«| 




- 


•MT 


OCT 




OTN 






aiPooTfo 


N^ 


IN*. 








/ 1 




✓ 




OJoootf 


S/i/oo 


/ 


S6 


MJMii. 3><l»« U<<0 








/ 












0*0013 




/ 


US 


M« &if.( s^a v>ji**» 


















_ _/_ _ 

If/fSSX 


fZoaS 





































































































































































































































































































































































































Figuit 4-19. S«jnpje Cbmmunicitions Service Record. AWS Form 42. 



DT6 Z Reported. Enter the d«tc/ time GMT 
when the NCMO or nutintehance contractor was 
notified of the failure. 

^CN^ If NCMO js^ n failure, enter 

the job control number 'which they give you. If 
maintenance is F^ifbrmttLby^ cotitrici, and you are 
not coUocated with ah AFCS unit, enter the initials 
of the maintenani% person contacted. 

DTG Z in. Enter the date/ time (GMT) that 
service was restored or that the equipment was 
repaired. 

Total Outage. Enter tirhc i_n hours_and minutes 
(or totiU minutes) bctw^n DTG Rcpbrtcd arid 
DTG Z In. If you are a part-time station, adjust 
this time for hours of operation. You do not count . 
the hours that the station is closed. 



Remarks, Enter caiise of outage, when knb wii; 
information about the iailnre, if - **^^^_''_ 
checked; and any other items you consider 
appropriate which might help isolate the problem. 
A^PJ^P^^^ My dclajrs (over 3 hours) ydu cxpHcricricc 
in obtaining maintenance and any steps -^u took to 
isblate the trouble (such as substituting a spare 
machine or switching cxtcuits to the equipment). 

INJT initial when requesting maintenance and 
when reporting service restored. 



ExercIsM (448): 

the appropriate entries on the blank AWS 
Form 42 provided Jh figure 4-20 for the following 
malfunction situations: 
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COAMINICAtiONS Sf KYlCf RfCOKD 



P9m MAiMTllUMCl, TtLimOMC * 



PIKtOO COVIIIO 



INSTRUCTIONS 

(!) QTa^i)IIT! —Hmwm4 Hmm W »»t«t^ j 

(i) TOTAV OUTAili iMni »• iM^ mimm^ im^ Wt««-. 9T0 X tIPOtTIO -i^ OTG Z IM {mdkmmm4 m 




AVS 



r 

Figure *-20. BUiik AWS Form 42 (objective 448. exercises 1 through 3). 



I At 19Q0Z your COMEDS nK»iVc^nl>« print^^^ 
' fails. You are at a retnote site and notify 
Western Uraon of the faBure at 190iZ. The 
repairman arrives at your site at 2030Z and 
completes repairs at 2045Z- The date is 20 
March, and ]jf AWS Fqrtn 42 was started i5 
March 1977. No spare terminal is available at 
your location. Your initials arc HDW, and the 
repairman's are BDC FiU out appropriate 
parts of an AWS Form 42. 

2. Your bL-j9W. located at Boandocfc AFB, 
breaks a. helix wire at about 08WZ on 22 
March 1977. You arrive at the wcajher statjon 
to open up at HOOZ and discover the failure at 
II05Z. You replace it With the spare. You 
notify NGMO at _lll5Z and are given job 
number 220004. The repairman arrives at 
I210Z and repairs the machine in I hour. The 



machine serial number is GTX305. Your initials 
arc SAH. Make the proper entries on the Form 
42. 



On 251 March 1977, your teleprinter on circuit 
GT8022 begins to misprint. Substituting 
another machine on the circuit, docs hot 
correct the misprintin^g (circuit fault). You 
notify NCMO at l425Z,_At l445Z the circuit 
ceases to print, and at 1455Z you receive data 
normally When you notified NGMQ, they gave 
you a job control number of 250025. Your 
initials arc SAH. Make appropriate entries on 
the AWS form 42. 
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449. Sutt the procedures and tnfomiiitibn sources 
for MtibUshins and vaUdating weather data 
reqtiirethehts. 

Weather communications functibris at stateside 
stations are generally su^dard thit^ugho AWS 
oiaits: Most of the communications poBcies are 
standard and the equipment typ«i are similar. This 
is not nix^sarily the case when it comes to weather 
data requirements. 

WMtlia' Data Requirements. Weather data: 
rtquirexnents are Usts of data that weather u^^^^ 
need to arry ^ut their missions. These requirements 
fail into four major categories: ^ . 

(Ij Meteorological data routinely available in tl^e 
worldwide weather commimiGatioi^^ system.^ The 
souroes of_ thcsc__dato^^rc^ described in various 
military and civilian communications publloitions. 

(2) MetrorbLo^cal prbdticts preparal by centers 
that dp_ not fall in the category described a^ve. 

(3) Metedix>iogi<^data am^ 

tailored to sugpwt military command/ control 
systems. : 

(4^ M^orold^cal data packages containing 
weath^^ information designed for use in supporting 
contiimncy operations. 

Occasionally unique situatibhs arise that require 
a weather unit to submit a Permanent or temporary 
request for weather data not listed on its weather 
data requirements list. The data requiiemehts 
system hks the fleubiUty to meet such CKxasidds. 
However, with the COMEDS ARQ ^pability, 
normal -ARQ procedures can be apphed to 
unclassiiled missions for short peiibds or when the 
data is heeded billy ihtermittehtly. 

AWS uniu are respoMiW^ 
re^tering their weather data requirements (through 
command channels) with the appropriate AWS 
theater agency. Three categbfiei bf pnbnty have 
b<^n esttbiished so the ^^^^^i.^^^'^^^^L^^^' 
system can provide the required meteorologica} 
data to various AWS units at the time the data is 
heeded. The three c&tegdri(» of priority under 
which <^s^_i^^I^cn^_^u submitted are 
routine, priority, and immediate. Individual units 
or parent headquarters |K>uld evaluate each 
weather <teta requiremeht^ubmitted to insure it is 
placed in its proper categ^; otherwise the weather 
communicationA system may be overloaded and its 
respbhsivehess impaired. 

For any of these Icycls of truest, (x:rtain jlata 
must be sent to the appropriate servicihg automatic 
digital weather switch weather editing unit. The 
inforinatibn sent is: 

a. Specification bf the data type(s) required, such 
as houriies, TAFs, or synoptic dau. 

b. WMb block/station number or ICAO/FAA 
call sign of required station(s), if available. If ships 
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are 'required, use the .AWN._ci3mputer-b.utlt ship 
editing blocks diagram in AWSR lOS-2, Volume 3, 
Attachment A 1-1. 

c: The message heading for ail data requested 
other than SA, SD, Si, SM, FG, FT, and upper 
air. _ 

„ d. Detailed justificatibh which suppbrts the data 

requiremcnt._ _ 

e: Date/time service is requested to begin. Allow 
at least_15 days. Routine. uj>dates are made every 
bther Thursday at II4O^I150Z. Units win be 
adviiR^d of the effective date/ bulletin hiding by the 
servicing ADWS unit. 

/ Duration of the requirement— permanent or 
temporary. If temporaiy, include the dates data is 
required. - 

The three priority categbries art described iii the 
following panigmphs^ , 

Routine, This is a request necessary to meet 
noimal mission cbahg^. Routine requests for data 
will be forwarded by lettdr^ prepared in duplicate, 
dixtct to the appropriate ADWS, with information 
copies as required by intermediate headquarters. 
Oveneas units Aould use AUTODIN when routine 
requirements anb heeded within 30 days and the 
knowii maiUng delay tm^^ not allow the ADWS 
15 days' processing time. 

Priority, A request tb meet requirements 
generated by^b notia cxcrdsw'' o^^ 
notice situations where there is insufTicient time to 
submit a .routine request falls into the priority 
categbry. This category was formerly called the 
urgent oitcgory. Under these conditiqiis the WS 
unit is authorked to task tjie ADWS by priority 
servi<^. tnessage for the support required. Support 
periods are hbrmaily limited to no mbre than 10 
days. Extensions should be fully justified- The 
AWS unit requntmg this type of support should 
notify its parent headquarters_(bdth_ squadron and 
wing) within 24 hbura via AUTODIN message and 
furnish;^ 

a. Date/ time suppoh was* requested. 

b. All information concerning data requested. 

Imrnediate, Immediate data requ^ts will be 
made tb meet requirements generated by tactical 
actions, national ^r ifitexmtionai emergencies^ and 
situations which gravely affect the national security 
of the United States. Under these cdhditibhs the 
AWS unit is authbrized tb task the servicihg 
^P^^ immediate service message for the 
support required. The ADWS unit wtil make this 
requirement its primary concern and will continue 
until notified to cease by the originator. AWS units 
requesting this support will notify their parem 
headquarters immediately by teicphone and 
AUTODIN message. 
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• TABLE 4-6 

DATA DESIONATORS (TT) 

. .. . . \ . ....... 



s 




pe 


TAF 6~hotur recovery forecasts 


SA 


Houriv ind/or half— hourly 


TO 
* 


Wincls aloft forecasts 




(^ijTUfxv hourly 


PE 


Extandad foracaat 


SD 




FP 


Flight foracaat 


SE 


Atmospfacrlca 


F6 


Radio vamins aarvica (radio 


SF 




propogation foracaat) 


S6 




PH 


Hiah alt i tuda f or acaa t 


Si 




Pi 


ica foracaat 






IM 


Taotparatura axtranta foracaat 






FN 


R^ffionai forac^ats 






FO 


Onarational foracaata 






PR 


X WW A AW XWXVWASW9 


\ SE 




Tk 


Rout a foracaata 






PS 


SnirfKca nroffitoatic chart:/^ 


I w 




FT 

X X 


PiaiiTi jzMnaoMfl^ taminai 

A AM AW lip WP*II1 * iiOA 

foracaat ^PIATP) 


1st 

1 w A 




FU 


llnnar air orosnoatic chttrt 


J IT 

i 




FW 


Win^Hp soortB roracaat with 

ffA4AWVX OWW^WO AW^wWOOto WAto4a 


/ TW 
/ Aft 






data 






FX 


Miacellanaoua foracaata.- 






f 4* 


nAA AU W X W X WW AS W O 


tic 






Amlvaia 






AB 


WflM^hw ■! imtmry l<i« « 

nV^ftWUW^ BWIUIAAm^ AW ' ^ 


rm 
\)U 




Aw 


WWUWWWAW mUAAjrOwo 






AH 


Thii^tcTivfla axtaivsea 

X&IAW^UWv W "'W CITO 


UP 


TmmnmJTmtm ah±D fPaTtS 6 & D) 


AL 


Zonal wind aoalyaaa 




^XJ>ww «xxww sixxp \«axw u/ 




\&AWUlAO^tAWX AW / 




P'fl nr^Pltn^ afaln CPiri cS 


AS 

nW 


WUXXAWW 




Pilar— P±lot! ■h±n f Part a A & B) 


AT 


3—hoartv analvaaa 

W|#WWX BAX 4 


ITT 








Tuiw— Tmiw flhln fPart / 


AV 


Vartical iDOtion analvaaa 




xaiu|/ xvuft^ VMA|# i» V/ 




Wind ana iv a aa 




Taiim«»TMnn ^hln ^Pxi^r M A & B^ 


AX 


Ml ■ E Han Aotitt 

tlABWWA AOilWWWO 


TIM 




AZ 


Zonal analyaia (h^ispheric) 


TTQ 


X X W|'U|'CilXB Q 


e 


Clisiata Data 




Pllnfc— Plia^ shin fPart Al 


es 


Sorfaca climata data 




PllDt-Piiat afalD fPart dS 


eu 


Uppar air climate data 




Psf*nnTiMiflAMnEA ^Xlirlii! fratftiXar 


w 


Waminga 




Aum i&ux X AwJiMO/ 


WH 


Hurricana wazjiinga (or 


us 


fap-Tonp ahip (Part A) 




adviaoriea) 


UT 


CODAR 


WW 


Warnings other than 


UV 


# Vnctor.vtmi dlfferancca 




horricana 


UW 


RAWIM (alactronic) 


Mtscallaneous Data Headings 


ux 


Mlacaiianaoaa appar atr 


"RE 


ADWS computer reload 


UY 


PllDt-Pilot ahip (Parta e & D) 




noticea 


F 


Poracaata and Prognoaaa 


DF 


Pall-out data 


FA 


Aviation foracaata (comb) 


MANAM Corrections Co manuals 


FB 


Aviation foracaat 
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Annuil Villditloo of Stands 
Data, in addition to obtaining data based on the 
requirements of a particular inissidiU- you must 
validate your evciyday rcquircmcilts. This is done 
by an annual vaUdation. The vaUdaUon procxdur^ 
insures that your individual unit data requirements 
are registered with the appropriate ADWS and 
maintained ia a current status. 

Anniially, j)riof to 15 JMuaiy, the apjjropria 
ADWS forwards copies of the previously re^stered 
individual unit data requirements list to immediate 
headiquarters (wings, groups^ or squadrons). 
Sufficient copies jM p to enable each 

activity to retain one copy and return two copies to 
thc_J\DWS after artifiaition. 

When your unit receives copies of its rc^^tcrcd 
data requirements list, ybtir unit reviews the list for 
currency and accuracy^ If no changes or c^yrections 
are necessary, the unit retains one copy and 
forwards the other <»3pies through channels to the 
P servicing ADWS. If changes ^are require, they are 
' made ih a^ordance with instructions issued_ by the 
individual ADWS. Each July, your unit a required 
to identify its mission essentia^ HKsimile 
rcquircmehts and forward one copy to 
AWS/SYCN. One copy will be retained at your 
unit. 

Your unit is responsible for continuously 
reviewing its data requiremehts to insure that only 
mission essential data^ is rwcivcd. Whenever a 
specific teletype data type is to be deleted, yo3 must 
do so ^y submitting a letter directly to your 
supporting ADWS. . 

During review of your data rcqUircmerits, you 
shoujd examine the mission requirements for the 
station. If the mission has changed radically, you 
should exaEoine the data types with the view that 
J**i* ^ Wch is_no Jonger used cd^ts you time 
and money: For example, you supported mostjy 
student traihihg flights which were located in the 
local area. However, thii year the training function 
has been nidyed, and ydur primary respdhsibility 
been shifted to briefing pilots who use two 
ranges for bombing runs. The best way_to check^ 
your data requiremehts is to review briefing forms 
and disciisi primary ^ areas withd pildts and 

their support group(s). 

After determining the area of day-to-day 
operations,^ you should review current weather 
charts and mark the statidhs which repdrt the 
weather |n the surrounding area. Then refer to your 
co^ ot\jgf/SP 160-6, Miiitmy-Dedicated Service 
A Networks, to detcnnihe_ if changin^g weather 
circuits bh the Military-Dedicated Service A 
Network would hclj> yqur mission. Another source 
of information which you can use is AWSR 105-2, 
Volume 2, Weather Station Index. This manual 
iists stations by call letters and by WMO number 
(or an Air Force assigned equivalent). It gives the 
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cdofdmants and information ori date typ« tlm^^^ 
station^ransmits. The manual Bsts this information 
for stations throughout the world. 

In examining your data reqiiiremehts, you niay 
wdridier what a particular heading mcans.^ T^ 
especially true if you have reviewed the listings for 
each circuit in AWSP 10O-6. Each message in the 
AWN data list has a heading assigned to it for 
refercno; purpdses. The general form of this 
heading js **TTAA(i) cece VyGSs^u * 

Hie first two letters, **TT,'* refer tb^tlie type of 
data^ Table ^4-6 is a partial listing of data 
desighatdrs which identify the type df weather data 
for any mesi^gei For example, a ^'TT*' of SM 
identifies surface synoptic (l&nd or ship) data fdr 
terminal forecast. data; Except for a few special^ 
ihdicatdrs, the first letter df the **TT* grdup 
indicates a subgrotsp. Table 4-7 shows a general 
listing of categories by first letter. 

Symbolically, the next two digits of a weather 
message heading (AA) refer td the gedgfaphical 
A^.^ JP^s^gc. Yot^ ^?A_^^P*^^^ ^9 
know each geographical desi^ator; but you should 
be abje to recoj^mze some of the desigimtors for 
countries that play ah itnpbrtant role in the 
worldwide exchange of weather data. Table *-8 
shows a pMtial listing df^hc gcqgraphicsU 
designators. -Tou should familiarize yourself with 
the designators used by your station^ A^coroplete 
Ust is included in Volume 2 of AWSR 105-2. 

Some weather message headings cdhtaih a 
humbcr foUdvHng the data J^nd _ Aedgraphical 
designators. This number is included with the 
message heading for at least three different reasons: 

(1) To distinguish betweein two dr mdre messages 
drsimilar cdntetlt frdm the same gedgraphical area. 
(First message, iid number, secdnd message, 1; third 
message, 2; etc.) i _ \ _ 

(2) To indicate the height ^bccvel and sections of 
analysis or prognostic facsimile ^charts (8 for 850 
mb, 7 for 700 mb, etc.) ^ 

TABLE 4^ 

ADWS MESSAGE CO^r^ENT DESIGNATORS 

(First Letter Decode) 

A AnalystB ^ 

C Cll!ttiite_ 
F ' Forecast 

H Afltro/Geoph^sictti 

I Astrophysical Alert 

M bceanographtc Analysis ^ 

b bceanographlc Forecast 

S ^rf ace 

T Satellite 

U ^VV^^ Air 

W Warnings 



TABLE 4-8 
QEOORAPHICAt DESIOff ATORS (AA) 



AA 


Antarctica 


BG 


Guyana 


AB 


Albania 


BH 


British Honduras 


AC 


Arctic Region 


BI 


Burundi 


As 


Sotttham Toaen 


BK 


Baxdis Islands 


A? 


Africa 




Burma' 


AS 


Argentina 


BS 


Bonaire 


A£ 


Aacenslott Island 


BO 


Bolivia 


AK 


Alaska 


BR 


Barbados 




Algaria 


BZ 


Brazil 


*AM 


Mld-Atlantlc 






AN 
AS 


Angola 
Asia 


CC^ 


Caribbean 

Curagao 


AT 


Antigua 


CD 


Khmer Republic (Cambodia) 


AB 


Australia 


CE 


Central African Republic 


AZ 


Azores 


CF 
CH 


Congo i Republic of , « ^ 
Chile 


,BA 


Bahamas 


CI 


Chlna^ People's Republic of 


*BB 


Ba^ of Bengal 


. ct 


Sri Lanka 


BC 


Botsvmna 


CM 


Ca3nnan;^I 8 lands 


BD 


Lesotho 


CN 


Canada'^ 


BE 


Bermuda 


CO 


Columbia 



^Approved for USAF use only 



(3) To indicate height levels, periods of validity, 
and sections of upper air prognosis mrasages. 

The next nsain part of the weather message 
holding is the looidon indii^tbr of the station 
ori^nating the mcssa^ (CCCQ. The important 
thing to rememl>er about this group i?. ttat 
although the identifier is usuaHy from the same 
geqpaphiCTl area that the message is intended for, 
it does not Necessarily have to be. For instance, a 
collection that is compiled for tmnsmissio^ in 
Japan contains the iocationjdentificr of the center 
in Japan that prepared the message* rather than_the 
actual geo^phioil source of/ the data. This 
iooitioh identifier is based on the IntcrB^ioni 
Civil Aviation Ofptnization^ Hsting for 

communications centers. _For example, the ICAO 
identifier for Hicfcam Field, Hawaii, would be 
-PHIK,** In some cases Department ofjDcfense 
agencies, such as AWS, relay this data using circuit 
nomenclature in ptace of the standard ICAO 
identifier. This is because oL the cross relay of 
weather data from the WMO squjtas^ ^ 

The last part of the weathcf message heading" 
provide the time and data (rVGGgg). "YT' is the 
date, -GG- IS t&c whole hour* and "gg** is the 
minute of the message. The time reported f«r each 
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category of data is shown below, and is iii uiiiversal 
time. _ _^ 

• Observations — scheduled time of the 
qbaen^tion. 

• Specials— actual bbscrvatibn time. _ 

^ Aiialysis ^ and prognoses— time of the data 
used to derive the analysis or prognosis. 

• Corrected (COR) messages— time of the 
original message. _ 

• Variable reports such as PIR£PS or amended 
fbr«»sts (AMD)— the time of message 
preparation. 

AWSM 105-2, Volume 3, Weather Message 
€ataiog, Usts most fo thc*^ types of messages 
transmitted on tdcprinier drarits^ fives 
infonnation on date formats and frequency of tsach 
message, as well as the heaiiing sub^bups within 
eact general message fonh. By using the subpoups 
carefully, ybli can limit the area of data you wish to 
receive. Whenever you wish to request data on the 
CbMEDS ARQ system, you must use the prbpcr 
message headings. Otherwise, the system replies 
that the request is iiivalid. 

Whcii you review your facsimile data 
requirements, you can refer to AWSR 105-2, 
Volume 4, Facsimile Products Catalog. This 




.publicitibii_ lists the facsimile products and their 
current (sulg«:t to ^hange by ^ANOP mcs^ge) 
schedules on the various facsimHe circuits: Each 
heading may contain subheadir^ which, give you 
more detail concerning the frequency and contents 
of oich chart. 

ExcrciM (*I9): 

1. tist the procedures for atabhshmg data 
B^quiremests. 

2. Briefly define the three priority categories imder 
which data requirements are submitted. 



3. How pfteh should data requirements be 
updated and validated? 



4. 



Name four information and guidance sbums 
helpful in reviewing unit data and examining 
station mission requirements. 



Explain the main parts of the general format 
(TTAA Cjcwt yy^ ) for weather message 
heading iii the AWN data list. 



431 
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CHAP t E R 5 



Analysis and Forecasting 



YOU, AS AN OBSERVER, should^havc a better 
ap^N^tion of the _duties you arc required to 
perform if you are familiar with what the 
foreMStcn do with the pbscrvaUbns to^ 
you produce. This chapU^ J^.^^'^^b 5?^^ some 
of the material in u^ysis and forecasting. The 
information b this chapter will hoi qualify you to 
analyze chiarts or make forecasts. Ybti »ti improw 
your carwr advanccmcft| opp?rtuniti» md can 
better pi^pare yourwtf (or compieting the Weather 
Technician Course by woricing with a forecaster, as 
an apprentice, whenever possible. 

. . ■ ' ' ' ' • 

The first section of this chapter will introdu(» 
information bn_ analysis^ We will mention 
iiephanalysis, surface analysis, constant pressure 
chart analysis, vertical consistency, sJcew-T analysis, 
and (xntrally prepared charts. 

459. State the categories and procedora wd in 
imforiiiiiig a mphaifalysb. 

Niphanllysii. Nephanalysis includes tfi^^ 
MVFR, md VRF (instrument flight rule, margihal 
visuid ffi^t Tule, apd visual flight rule) «filings 
and/ or visibilities over a large area such as the 
United States. - _ _ 

Show ^linip less than 1000 feet and / or 
vhibilities less than 3 mil« in a solid red Ime. 
Ceiling equal to or gi^tcr tluin 1000 jw^^^ 
3000 feet, and/ or visibllitiei 3 milw or greater but 
1^ than 5 miles, are inclosed in scalloped bliic 
lines.. AH ^ilinp above 3000 -feet are hot normally 
inclosed. (This may vary from station to, station). 

ExercisM (450): ^ _ _ 
1. What weather elements are depicted m a 
nephanalysis? 



2, What are the limitt on ceilings and /or 
visibilities indidited by a Solid red line? 



What values of asiUngs and/or visibilities are 
indicated by s»lloped blue lines? 



451. Given stiteiiienti about making a surface 
analysiit identic the statements that are false and 
explain why they are fklse. 



^eUminary Steps in Stulice Analysis^ When all 

available wcathcrreports have been plo^^^^ the 

weather inap, it is retdy to be analyzal. A 

preliminary step in analyzing ^thc sxirfacc data is to 

study the previous charts and draw jjpit^ifesitiofa 

of fronts and piwsiuc systems on the map to be 

aMlyzed. The pbt hStory is very important and 

^ Vk uied for a . first guess at the positioning of 

the cuncnt Ift^ , ^ _. . ^ - 

The next step leading to the analysis consists, of 

visually ^lin^'pg tiic map, noting tbe plotted 

information and ^cial windflow. Also chfcck foe 

obyibtis plottog errors. 

Isqbaric Analysb. SketchJn the lines cbhhectijag 
points of equal prcssixrc. These Uncs wiU^ outUne 
ar»s of high and low prasun^ TTie isob^ 
follow the geneii&l windflow. isobars are driawn for 
4-millibar_ intervals, using 1000 millibars as the base 
line value. _ _ _ : __ , 

Frontal Ahalysif. The location of fronts is 
dctcnnined by p88t_ hbtory, air mass analysis, 
satellite date, and reports on the present charts. 
Fronts and their associated weather move in 
established dircctibns and normally at a constant 
rate of sp«:d. Thus, they may be located using 
movement from previous maps. ^ 

Cold fronts. These fronts are nonnaUy located in 
well-defined pressure troughs when there is a 
marked temperature contrast between, the two air 
inaraes. in most cases, ah analysis of the isobars 
indicate the corrwt pbsitibh of the jsra^^ trough 
that cbhtains the front. Otlwr indicators of the 
pre^[Cnc« of a cold front are: 

• Prnsure tendency— falls ahead bf the front 
and rises after the front passes. 

• Wind shifting from the south to the 
northwest. 
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• eioad tfonra--<umub ' ; 

• P^ecipuatibn — showery. 

• TcmjiOTturc^^wrcascs^ passage. 
• ' Dcvi^dint— -drops after passage. 

• Visibility and ceiling— normally increase 
rapidly after frontal passage. ^ 

Warm fronts. Active warm fronts are generally 
lcN»ted in pressi^ troughs on the surface map. The 
trpughi are^M^t/ as- pronounced as cold fronts. 
Tircrefdfc; jltM^d^ are needed to jcorrectly 
position, the warm front. They arc: 
^ Pressure tendencies — fall before and steady 

after frontal passage. 
^ WJpd—hbrmall^ southeast to south, shifting 
to southwest. • 

• Cloud form — stratified. 

• Precipitation — continuous. 

• Temperature and ^4ewpbint— continue • to 
increase after passage. 

• Visibility and ceiling — increase ^ slowly after 
passage. 

(Jcciuded fronts, Ati occluded frbiit has the 
chaiacteristics^ both the warm and co^Id fronts. 

iaaUobaric Ani^da. Isallobars are lines of equai* 
pressure change. llallobars are reliable, indicators of 

direction pressure systetns arc mdviiig. 
__WHither_ Analysii. A through, study* has been 
made as the chart was analyzed. Now, you shade 
and label the weather, using the color schemes ybu 
previously learned in this cdiirse. Filially, you place 
the forequt positions of the fronts and pressure 
systems on the chart. 

Exercise {451): 

1 . Identify the statements below that art false 
and explain why they are false. 

' a. When drawing isobars, connect the points 

of equal pressure, disregarding the general 
windflow. 



c; Isaiiobars are unreliable indicators of the- 
direction pressure systems are moving. '/■ 



4 5 2 . W e n t i f y a n d c q r r e ct f a 1 st s t ate me n t s 
concerning the andysis of constant pressure charts; 

anything else, review past history: Trace pertinent 
features on the_ chart being analyzed. Check the 
chart for windflow and height pattern. 

.^PJi^^ cdntdurs in hghtly, nearly 

always_ pamllei to ^^i^, ^ir^ctiqns. When they are > 
close together, the winds are strong; when far apart, 
they are weak. The cbhtbur interval may be (S3 or 
120 ineters, depending on the level. 

Trough iinies. Sketch these iii_next^ ^ 

Isotherms and isotachs. Isotherms cormect points 
bf eiqual temperature and sire indicated in red. Jit 
Isotachs connect points bf equal wihdspeed and are 
indicated in p-ecn. 

Ffaid Anaiysb. When the basic analysis is 
complete, smooth contours and raw them heavy. 
Label all cbhtburs with their correct values. Draw 
trough Mp?*-' Sinqoth isqthc|tns and isotachs 
and iabei each -^th its appropriate value: Label 
^high- and low-pressurt ar6as. • 

Analyzed- upjjcr air charts are received oyer 
facsimile networks for 850, 700, 500, 300, and 200 
millibars at OOOOZ and 1206Z. 

Exercise (452): 

1. Identify and correct false statements concerning ^ 
analysis of constant pressure charts. 

a. Sketched contour lines are seldom parallel 

- to windflow. 



, b. Isotachs connect points of eiqual windspeed. 



b. Weather should be shaded and labeled. . c. When contour lines are close together, it 

indicates wii^ds are weak. 



. c. Indicators of a cold front are wind 
^ • direction southeast to south* shifting td 
somhwest; cumuloform clouds; decreasing 
temperature; and increasing visibility and 
ceiling. 



. ^ d. Analyzed upper air charts are received at 

OOOOZ and 1200Z. 

453. Select correct statements cdncemirig vertical 
consistency of surface and upper air analyses. 



^- ^hcn Idoiting _ff dnts» we need to know 
past positions, air mass analyses, satellite 
data, and reports on present charts. 



Vcrtlcai Cotisbtency. If the facsimile circuits 
should fail, it may be necessary to analyze surface 
and upper air charts. In order to do this correctly. 




Firuv 5-1. Surface front, 850Hnul]ibar isoChenou S5<Mziiltibsr 
trough* and 700-iniUibar trough i^eiationthip fideali^ipd). 



low disappears rapidly with height and tnay become 
a high-prwsurc ridge aloft. (See hg: 5-5.) 

Exercise (453): 

1. S€l^L_^^f smcracnts bcjow that arc thic 
concerning verti<»l consistency of surface arid 
Upper, air analyses. Correct &lse statements; 

a. The surface chart depicts the vertical 

profile of pressure systems. 

b. I^v-pressurc systems slope toward warm 

aif loft. 

■ V 
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c: Warm-core lows disappear rapidly with 
height. 



d. Warm-core highs maintain thcmsclva aloft. 



Figure 5-2. CoMHcprc high. 



it b neccsiiary to know the vertical stfucturje of 
highs, lows, and fronts. _ 

The sturfiu* weather chart depicts systems only in 
the horizontat The vertical extend and brieritatibn 
of pressure systems depend oh the thermal structure 
of the atmosphere. Low-pressure systems normally 
slope /tbWard the cold air aloft. Higfr-prcssurc 
systems normally slope toward the warm air aloft. 

fto/^iTmi/ jTOctf^. All fronts slope toward the 
cold air. Warm fronts ridmilly sjope toward the 
north or ndrthtast. Wanp fronts are^ seldom 
reflected in the upper air above the 850-millibaf 
level. Gold fronts normally slope tbwaitl the wcs^ 
or northwest. Cold frbrits arc nonnally reflected in 
the upper air to the 700-millibar Iwl or higher. 
The isotterms at Mie aSO-mpbar level hdnnally 
show a packing ahdsd of the >'*«*^ front an^^ 
the cold front. The idealized pattern of isotfaoms 
and positioning of the 850- and 750-millibar 
troughs in relation to the surface front arc shown in 
figure 5-1. J , 

CortHiore high. The pressure decreases with 
height in ^cold-core high. (See fig. 5-2.) Cbld-core 
highs normarfiy become lows albft. - ^ 

Warm-^orje high. The vertical spacing of isolwrs 
increase with height iri a warm-core high: (See fig. 
5-3.) A warm-core high will mabtain itself aloft, 
eitfaier as a closei high or a high-pressure ridge, 

Cold-core low. Temperatures decrease toward the 
.c^iitcr of cbld-cbre l^s. Co increase in 

\iriU5riiity with heigw. (See fig. 5*4.) 
\ ^arm^ore low: TemperJtures are the greatest 
rtttr the center of a warm-core low. A warm-core 



454. iStite the procedures for conipittihf the LCL, 
eet, et, LFC, and SSI on tHe sk«w-T dtagram. 

Computations ou the skew-T serve as the 
primary tooU used by the fortsaSter in preparing 
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Figure 5-3. Wirm-core' high. 
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Figure 5-4. Cold-core low. 
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Figure 5*5. Warin^ore low. 



25— rao 



daily forccasts.^^Thc skcw-T can be used to ai^yze 
the air vdm% hx a front. It may also be^ased to 
forecast maximuin and minimum temperatures, 
l^^i^-^^A^A^^rm fog, icing, and many other 
^parameters: ^ 

Un^ on the Skew-T. You shpaid^ be familiar 
with the temperature and pr^ure lines' on the 
chart. The only other lines we will discuss in this 
se^^ent will be the lines you nc^ to know to 
complete the bbjcxtive. The dry adiabats are the 
brown liii^ . sloping from the lower right to the 
upper left. The mixing ratio lines are the dashed 
gr«n lines s[qpmg from lowr left to upper right. 
The moist (saturation) adiabats are the solid green 
lines cxxrvcd from lower right to upper _Lefi 

Uftini cohdensatidn tevei (LCL). The LCL is the 
height at which a pmwtl of air becomes saturated 



when it is lifted dry adiabatically. The LCL is 
obtained by drawing a line from the surfaoe 
temperature upward, psrallcl to _thc_dry ada^t, 
and drawing a line from the surface dewpbint 
upward, parallel to the tnixihg ratio line.. The point 
where these two lines intersect is the. LCL. (Sec fig. 
5-6.)^e LCL may be labeled in xxiilllbars, fe«t, or 
meters. 

Convecriye condensation revel (CCi.). The CCL 
is the height at which a parcel of air, if heated 
suffidcntly from below, will become saturated. The 
CCL is obtained by drawing a Unejrom the surface 
dewpoint upward, parailel to the nuxing ratio line, 
until it intersects the temperature curve.. (See fig. 
5-7) The point of intersection is the CCL. 

Convective iemperature (CT)^ The CT is the 
t^J>€«ttw that miist be r^hed at the surface if 
convective clouds are to form due to halting. The 
CT is obtained by drawing a line frb^ the CCL 
downward, parallel to the dry adiabat, to the 
surfa^ and n^iiig the traipera^^ at that pointy 
(See fig. 5-7.) If the CT is reached, the convective 
clouds will form at the CCL. 

Level of free convectfon (LFC). The LFC is the 
height^ at which a pc^ii^of satorati^ air ^omes 
warmer than the surrounding air and will continue 
to rise freely. The LFC is obtained by drawing a 
line from the LCL, parallel to the moist idiabat. 




Figure 5-6. Lifting condenMtion level. 




Figure 3-«: Level of free convection. 
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until S intersects the temperature curve: (Sec 
5-8,)' The point of intersection, is _Lhe JLFC.a 

Shbwiltcr StabUHy Index (SSI). The SSI is one 
of the confuted stability indexes that may be used 
^^A^ possibi^lity_ of jhowcrs, 
tbunderstbrma, tornadoes; (The SSI is never used 
alone to forecast any of the above conditions.) The 
SSI ii dbtain<Kl by firidm^ Ihe LCL for the 850- 
millibar level and then drawing a line^rom the 850- 
millibar LCL upward, paratiel to the moist adiabat, 
to the 500-millibar level. (Sec fig. 5-9.) Risad the 
temperature at this point and al^braically subtract 
this terapOTture from the 50(VraUybar tcmpc 
The (fifTerencfe between these temperatures is the 
SSL If the lifted temperature is colder than the 506- 
millibar temperature, the SSI is a phis value. If it is 
warmer, the SSI is a minus value. 

ExcrdiiH^ (454): 

1. What are the procedures for computing the 
♦LCL? 



2; What Is the procedure for determining the 
CCL? 



3: How do we find the CT? 



./^HrfP^^^^^^ TThie surface charts present the 

plotted data, fronts, Jsobani, and presstird systcmi. 

Constant pressure anuiyses. Analyses for the 850-, 
700-, 500-, 300-, and 200-millibar levels mcludc 
pressure systems, contours (lines of j:qual height), 
and isotherms.. 

Weather depiction. The weather depiction chart 
m eludes fronts, pressure systems, and nephanalyses 
for IFR arid MVFR, 

Radar surnrnwy. radar summary chart 

presents the coverage, type of echoes, and tops of 
echoes. 

Prognostic charts. The surface progs include 
ppKiiure systems, fronts, isobars, arid gerieral 
weather patterns: Some surface progs include the 
1000-500 millibar thickness. The upper air prop 
pitserit pressure systems, contours, arid isotachs on 
some of the levels. 

Misceilanequs charts. Some o^jhe other charts 
available are winds ajoft, composite moisture, 
vorticity, and maximum/ minimum temp>eratures. 

Exercises (455): 

1. What elements are depicted on a surface 
analysis? ' 



2. What elements^, arc depicted on the weather 
depiction chartf 



4. What arc the procedures for computing the 
LFC? 



5. How do we determine the SSI? 



455. State the elei^i^nts depicted on specifled 
ceritrally-prepared charts. 

Most weather detachriients display the current 
weather charts and those for the past 24 hours. 
This display is designed to afford maximum usage 
to^ the forecaster, as well as to serve as a ready 
reference for pilots and other authorized personneL 

Ceritraily Prepared Charts. All centrally prepared 
charts (facsimile^ will tiaye^a data block. This block 
identifies the type c: chart, geographical Ic^uon, 
brginator, late, and time. A vast number of 
weather charts are_ available through the .different 
facsimile circuits. The disciissiori below will cover a 
few of the main charts and the data that they 
present. 



3. What elements are presented on a 700<^illibar 
analysis? ' ^ 



4: Surface progs include 

~~ , and ■ 



5-2. Foreoisting 

The. following section is a very brief introduction 
to a few items that the forecaster must consider. 
The sole purpose of this section is to familiarize 
you with these items. 

456. State what is included in the persistence- 
probability tabl^ and how the summaries are used in 
local forecastiiig, 

Persistehce-ProbibiUty (P-P) Tables. Mojst of the 
ciiitcrit P-P suriiriiaries arc a cdriipilatibn arid 
grouping of all the climatqiogical records of ceiling 
and visibility available for a given base; In other 
words, they are the historical summation of what 
has occurred at that base since permanent records 
have* been maintained. So, unless the weather- 
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prcRiudiig factqrt in tto area have undergone 
considerable change in recent years, t&ese 
summani^ point out what to expect in the way of 
peiling or visibility trends ^iied on what has 
happened in previoiB y«i^i V^Y _ 
probability of a particular event occurrihg, based ^ 
on what has happened under similar ciictimstahces 
during the period froin wWch the tables were 
prepared. This histori^l time period, catied the 
period of record (POR), is located in*the upper left 
corner of «u:h page of the summary. 

Ceiling md visibility and summary tables. Since 
we have referenced the simmiaries, let us consider 



what information they contain. The current 
summaries arc separated into two tables, one of 
ceiling and ode of visibjUty. Injhc past, other P-P 
summari^ have grouped thc^ two parameters 
together into w!»ther categories; however, this did 
not distinguish bctwcch the parameter in the cases 
when one wm relatively poor and the other one 
<»sentially unlimited. The major shortcjoinihg of the 
weather category grouping was that the forecaster 
was never sure wWch parameter placw the weather 
into the specified class or iaitcgory of weathen 
Thus, it isjelt that a better forecast will result if the 
meteoroio^t knows which of these parameters— 
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Ftgure 3*iO. PeniiUoce-probibiiiiy uMe. 



ODilihg or visibility (or both)— is hijp major problem 

The current sumM into month, 

hour, snd wind direction, with the information 
listed on the upper right comer of eacB page of the 
suihiiiaiy. This is done to enhance the reliability of 
the exuiutiKl foreaust vfiu^^ 

€ei6ngfvisibiUty antgorier. Ncxt» both the 
(filing and visibility are divided into six categories.. 
Ceiling is designate A through F and visibihty J 
^ro^gh p. Tlii^_ «tegqrics are definMl Pi^.^ach 
Pjq|e of the^omixiBiy^ Let's take a specific example 
from the sumroan^ for Chanute during January (Hg. 
S-IO). I^)^ station cbde number and name appear in 
the upper left comer; in^ I48P§ 
and Chanute AFB XL. Under this is the FOR which 
is from July 1936 to April 1967. The information in 
^ the upper right comer tells us that this is a 
penistehce-prbbability table for the month of 
January with an Jnitiai valid time of J2dO t^ 1300 
(local standard time), and wind direction from 079^ 
to_181^_ and calm. 

The first column is the initial ceiling category 
Cccihng at 1 200- 1 300). The first categofy Usted is 
A, which tells \ss at the bottom of the pagejhat the 
oeiling_is **lcss than 200 feet.** Thus, any time during 
the FOR that the ceiling was less than 200 feet at 
1200 LST, sjich observation was iiiciuded in thw 
category, immediately below the initial category are 
two numbers whicb give the number of times the 
bbservatiph has fallen iiito category A aiid what 
pera:nt this^ is of the total observations with- this 
wind direction during January. The total number of 
observations are listed hear the bottom of the page 
between the tables aiid the explanation of th^ 
categories. In the^xamplc for Chanute^ there were 
1227 observations,^^th 37 of them, or 3 percent, 
faUihg into category A (lew than 28) ft.). 

The second cdlu is labeled •*S UBS," and this 
refers to^thc oucgory the ceiling fell into at somcf 
given time later. The; dcfinitLons of the c^egories 
are the saihe as for- the initial categories. The next 
12 columns give the peTOnt frequei^^ the 
lic^rt^t whole pcrwnt for the hours that arc 
indicated above the columns. Zero (0) values 
represent CKXurrchccs of less than 0.5 percent, and 
blank field indicates no prior _o<xurren<»s^ The 
hours indicated are consecutive hours following the 
initial fime and are ^ven every hour for the first 7 
hours, and at 2-, 3-, or 6- hour increments 
foilbwihj the 7th hour. Thus, the coIuim 
hour later indicaites that Chanute has experienced 
conditions that remained in category A 68 percent 
of the time, went to category B 22 percent of the 
time, to category C 8 ^erount of the time, and 
catcgqrLF 3 percent of the time at 1400 LST: Gn 
the extreme right of the ceiling table, under the 
coiuinn labeled '*24," the conditions at 12-13 oh the 
following day are shown to have l>bcn^ 
percent, B — 11 percent, C— 19 percent, D— 16 



percent, E— 32 percent, and F— 19 percent of the 
time. In this example, note that during the past 30 
years at Chanute an A ceiling at 12-13 LST has 
never changed to D or E during the first hour. The 
same procedures may be applied to bbtaiii values 
for Chanute under differcnj^ initial ceiling 
condit[oiw,_at diffcrent^initiai times, with different 
wind directioin,an(f^vts!Biiity values. Thus for the 
indicated time periods up to 24 hours after the 
present observation, the tables give a rcadout*of the 
actuai_ ceiling and/or visibility that has occurred 
during aU the previous years that were used in the 
4 period of record for .this base. It must be 
emphasized, however, that these summaries are riot 
forecasts but . ciimatological records of actual 
weather observations. 

P-P summaries (^pllcatioh in forecasting. We 
how have a sirxiple condensed form of hoy^ a ^Veii 
wither pammeterjoeiiing or visibility) changed (or 
remained the same) during all ihe associated 
weather regimes of years gone by. The^next step is 
to take this iilfornlatibh arid apply it to the 
P>*PJI*!ation of the fqr^^^ 

Before proceeding into the use of the table, the 
forecaster rhust realize that the summaries must hot 
be followed blindly. As a forecast guide, they 
should be considered together with all other 
evidence, as any other **toor should be. However, 
they are so significant, because of their 
cliriiatdlbgical nature, that other cbiitfadictqry 
evid^no^ should be available before you go against 
what P-P suggests. The summaries will, -in most 
instances, narrow down the range of probabilities 
and keep the forecaster from going off the deep 
end. ^ : 

The higher the percent of tirhe a given category 
occurs, the rnbre fSith one can have in its 
application. H^qwever, sjncx there are six categories 
of each element, a percentage ocxurrence of less 
than 20 has little or no significance; hence, such a 
category should hot be forecast tirilcs^^ oycrriding 
synoptic evideni^ dictates otherwise: Actually, 
dying to play the exact percentage figures at any 
time_should be d6ne\ with caution; the rnore 
significant feature rhay be the hdiir-by-hdiir trend. 

Statistically, if a given condition occurs 40 
percent of the time, then conversely, it :alsb means 
it does not occur in 60 percent of the cases. So the 
forecaster who uses the^ tables must use them with 
care^Ust's look at another example. If the P-P 
summaries for 3 hours from now indicate, the 
occurrehce of a B category ceiling 35 percent of the 
time and a C category 40 percent, the ctoncw 
out of 4 (75 percent) that a verifying forecast wiU 
fall in one or the other of these two classes. Which 
one you decide on, ixidependent of syrloptic 
features, should b« influenad by the trend of the 
last few hours, trend yesterday, or during the past 
few days if similar conditions existed, and a 



comparison with the respective P-P vtstbtUty 
fbr^»st category. 

AhbUier factor one miist bear iii mihdpKdps the 
per^ntag^ ure the actual number of tmlu a 
particular category has occurred: When ^^e 
suminari<» tell us C will change to D 65 pemnt^f 
the time after 3 hours, thii figure has much more 
meaning the actual CK^urrenc^s of C am 500 
times rather than, say, 5 times. As a rough guide, 
to use the P-P summaries with a high degree of 
cbiifidence, a given element should have occurred at 
lout 20 timw in the past ^cars. 

One drawback of the summariiR is that they^are 
skewed toward good weather. This is because most 
of our stations enjoy a much hijher perpehtage of 
I9<^ /lyi'^^_5^thc^ Hence* P- is more 

helpful when the_weather is reiati\nely P^?''_than 
when it is wide open. In most P-P summaries, the 
CKlds shown for foracastihg ihstnimeht flight rule 
(IF^H) cdnditions when '*Un^ is dbiMsrved are 

often so simll that the ^veraS^ J^PI^<^ter wiU be 
ieary of using them, in these instances, he should 
rely more heavily oh his synoptic analysis and 
progs. However, even in the^ cases, P-P does 
iiidicate that the fofccaster had 
good reason for his forecasts before going agsdnst 
what the summaries say. A typical example of this 
comes from figure 5-10. If the cunrnt cdhditibn is 
unlimited but the forecaster feels that a stratus 
ceiling may form 12 hours later (0000 LSt), he had 
better consider it carefully unless he has station 
reports to the w^d ward indicating it was already 
pre^nt or pilot reports showing it was forming and 
moving his way. Why? The P-P table tells him 
that, in the iO years of record, Chahute_ has 
experienced a category A ceiling 1 percent of the 
o?ly P^^^^^ of the time has the ceiling 
dropped below 10,000 feet However, if the 
forecaster were .certain that stratus was goihgto be ; 
present, the P~P tables would tell him to go for an 

E (filing. 

On the other hand, the P-P summaries are most 
l\elpful when conditions are poor and the problem 
is to determine whether the situation will improve, ' 

fore^ster goes agidnst a P-P value of 50 percent or 
gn»ter without a _ good synoptic reason, he*s 
fighting the odds. While the wniniaries may hot 
pinpoint the forecast for you, they ^n keep you 
in the right ball park: They can keep you from 
making a forecast of w<»ther that has never 
happ^ed before. 

Now let's look at a few specific examples on how 
to use the^sutenaries, again referring to figure 5-10. 
If the observation at 1200 LST is a 300-fobt (filing, 
the table says that forecasting anything but 
i^tegory A or B for the next 5 hours would be a 
long shot. The odds would stick with B for the first 
5 hours, then lower to A for the 6th and 7th hours. 



Between the 7th and 9th hours, the ceiling should 
improve agaia to category B. The forecast for 
periods beyond 9 hours canhbt be made with any 
degree of coiifldcnc* from bc<»use of the 
failure for any given category to predominate; 
However, the_summary does indicate that a.fbrecast 
of category E would be poor because of*thc fcw\ 
times of prior _o<*turitno^^ 

One possibility that might help the forecaster 
decide ^hat to forecast after the 9th hour is to Tih^k 
the P-P table with ah initial time at that hour (In 
this cm 2100 LS'O luid, using category^ B as an 
initial condition, determine wtat the probability is 
of the ^ven conditions occurring, at later hours. 

Ahbther example comes, from figure 5*10 when 
the visibility is 1/4 mile at 1200 LST. The summary 
odds show that the _visibility^hould remain below 
1/2 mile for 9 hours, then improve to 6 miles or 
more. 

. One of the easiest and most efficient methods of 
routinely making us\ of the P-P sununaries in 
preparing the local forecast is to make it one of the 
first entrii^ oh the forecast worksheet. This insures 
that the interpretation of the table is hbt biased by 
what the forecaster feels the sytu^^ situation 
indicates: The forecast should be made, using the 
acttial percentage values and_ trends from the P-P 
summaries, and then modified by the synoptic 
features^ In this way, and only in this way, c»n the 
forecaster be sure of considering climatology and 
the synoptic weather in the proper perspectives and 
with the cbrrect weight given to each one. 

• ^ 

Exercises (456): 

1. What is contained in the P-P tables or 
summaries? 



2. What does a percentage occurrence of 20 or 
less in the category summaries indicate for the 
forecaster? 



3. What is usually a more significant verification 
feature in the summaries than the percentage 
of occurrences? 
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4; In using the P^P tibta, what is another 
important factor (besides percentages aiid 
hour-by-hour trenc^) for the forecaster to 
cbiisider? 



"V __ . . . . . \ : 

5. Under what weather cdiidiUdns and with^what 
particular problein are the P-^P summaries 
most helpful to the forecaster? 

n ■ , 

6. What is one of the easiest and^m 
methods of routinely making use of the P-P 
summaries in preparing the local forecast? 



457^ Define and state the procedure for using 
extrapolation technique in short-range forecaatiiiig. 

Definition. In synoptic mcteorblogyi 
cxtrapolaubh cbmmphly refers to the forecasting of 
a weather pattern future based solely on recent 
past_ motions of that fcamre* 

Extrapolation Techniques. To use extrafblatioh 
techniques in shdrt-rahgc~fore<»stihg, the forecaster 
mtist be familiar with the P9_*iy^*i^_?^"^^°'l^ 
pressure systems, their direction and speed of 
movement; precipitation, and cloud patterns that 
might affect the movement of theic weather 
patterns. At the same time, the evaluation of the 
load wither must be followed through^ constant 
review of the local area weather radar, pilot 
reports, and all weather observations for the Icksil 
tenninal aiid nearby stations^ 

The Jbllowing steps are a recommended 
pro^dure for extrapolation. In actual practice, you 
may combine several of the steps 

Step 1. StXtcX time interval for continuity. The 
selected* time interval between analyses should be 
based, on the Itngth of forecasts issued and the 
specific synoptic sitiiatiph. __In __clear weather 
cdtiditidiis, a simple '^Y^^w of synoptic-scale, 3- 
houriy surface analyses and nephanalyses is 
adequate to keep abreast of the situation. Wheii 
lowering cohditidiis deVeldp upstream, foresters 
shduld begin monitoring and recording the 
continuity of these analyses. A 3-hburly cdhtihuity 
is suggested initially, but as the weather approaches 
the local area, more frequent and detailed an 
will be ne^saiy to produce accurate forecasts^ of 
change from one cethng ^tegbry tb ahbther. The 
peribd of cbhtihuity maintained bh wbrk charts 
shbuld be sufHcicritly Idng td depict signifi^t 
acceleratidiis dr decelerations of important features. 

Step 2. Develop accurate analyses. All available 
soui^s of data (RAREPS, hourlics, PIREPS, 



satellite data, etc.) shpuld be pldttjrf arid ana^^ 
oh Wdrk charts^^^^^ scajc :.adc^aate for the 
density of observations surrounding the local 
station an^ an area sufficiently large to maintain 
adequate continuity of apprdaching weather. The 
fprecaltet shduld analyze Jhose portions of the 
cldlud^^^teervations pertinent to the curi'eht 
opdofl^K forecast. Generally, as maiiy parameters 
shoul^^Hpuialyzed bh the work charts as clarity 
jjermiBpR disadvaiiuige of separate neph charts is 
that ^^tation of neph curves with analyses bf 
closei^ related phenomena such as prccipitatibn, 
visLbiHt, and tbtal clbtid cdvcr is mdrc difficult. 

J/^i. Ovcriay aiialyses and refine continuity. 
Neph curves for specific ceiling categories should be 
transferred to an acetate and refined, based bh later 
analyses and oh passage times at upstream stations^ 
A cdiisisteiit j»ttcrn and the n^^ 
feature should be readily Apparent from three or 
four continuity positions. As hew pbsitibhs are 
added tb the cbritihuityi there Will be changes, df 
course, in the sha|H! Jmd size df the jsattern^ Neph 
arras undergo modification for many reasons. 
\ Foremost of these is the effect of syhbptic-scalc 
features. These, combined with local terrain 
features, local mdistijurc aiid poU^^ sources, and 
especially diurnal variations within the cloud 
system, produce cbnstahtly. changihg patterns. 
_ Step 4. Chbb^c identifiable cdhtrdl points. 
Features prdmiriem from one neph curve to 
another should be selected as control points. 

Step 5. Extrapdlatc. Distance between identically 
numbered cbhtrol pbihts shbuld be tneasunBd ajid 
cbhverted td sj>ecds atid a<^lerati<m^ control 
points are then extrapolated forward in time along 
the established tracks, using the analyzed speeds 
and *accejera_tiohs. 

Step 5. Mctwatch onset times at upstream 
stations. Hourly data should be analyzed and later 
specials reviewed to better estimate the; timing bf- 
changes as critical operational conditions approach 
the local station. 

Exercises (457): 

1. What is the meaning of extrapolation in 
synoptic meteorology? 

2. In using extrapolation techniques in short-range 
forecasting, what must the forecaster be 
familiar with and evaluate? 



3. List the steps in the recommended procedures 
for extrapolation. 
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45%. idtntify corrtct filit _tti tioiiiiti 

c oocgr niat tlit ost^of xtntrmUy prtpcrtd products b 
pripwing ntmadml for^cMts* 

SxtiMMltd FonauM. Exteikled _ foreciuts for 
pmpds of 24 hbur^ b^^ longer ilh mucb more 
involved tton snort*rup 
The 24-hottr^foreaait for Force weither stations 
in tiMl United Stat^ is pflmirily tBe mpb^ibility 

of the Air Force OloBil WoitEer Central 
(AFGWQ, But ^e detachment for^cuer that does 
not^ keep up to date with the extended forecast or 
iUMS any forecast without studying the weather 
situation is a danger to any aircrew. 

Jimqrotp^c^i medet Tie mCKtel woither 
situations cannot be used as the forecast of future 
weather ^conditions. An example of thir Is an 
approacjl^ wafm front. The model situation 
1^^^:^J^^^A^^_^^^_ clouds would move in, 
dm thicken and become cirrosttatta, and tiien 
loNttt-and become altrostratiis; further thickening 
and lowering would bcciir as the front came clcMer^ 
pi!^P>y^^iop _w9!Md_A^^__tp f^^ stratiu clouds 
would fonn in^the precipididon, and finally when 
the front . passed, the Weather conditions would 
improve, Watch the next few warm fronts that pass 
your station and s^ if it je|Uy happens that j^y ail 
of the time. The forraater must watch the 
conditions that are bcciming to use the ocntraily 
prejiaitd wiMthe^ 

.espedaUy in the US, has ctimatoiogicai tables. The 
fbrasaster should use these tables. A fomaiter 
needs very good justification to forecast spmething 
that has never occurred ^^^^ ^fpn^ An 

example would be forecasting a maximum 
temperature of 1(9^ F when the maximum ever 
recorded as 96** F. 

Loal teit^in aff^^ weather cdjulidq 
various ways. Just because the winifo jreceding^ a 
front are from the south may not mean that^e 
wind at ybiif statibh will be frbm the south. .The 
IomI topojnphy^ ^P<Lthf|n Jo ]»e from tte 
west. This is the reason stations have . foreo^t 
studii^. The forecaster must be completely familiar 
with synbptic sitiiatibhs that show tip oh the 
^t»Uy prei^uedjslttm^ may lave an uniisual 
effect on the local area. ^ 

Many good for^»sts are made by the fbmaster 
rtcbjilizing ah appit) synbptic sitiiatibh that 

tt like otu^ t^t occtu^ and in which 

case, he forecasts the weather to be like the past 
uiuation. 

Exer^ C4SS): 

1. Identify ahd cbrrect the fbilbwihg statements 

that a^e JabR^ 

— a. The meteorologicai model oin be used to 

make a detailed long*rahge forecast. 



^ b. Forerast studj^ shoitld be used with the 
centrally prepared products to make a 
better forecast. 



c. Ciimatoiogicai extremes are of no uj» when 

preparing a long-range forecast for 
temperatures. 



ii9. Identify and correct false statements 
cbiiceriiiiig meteprblbgical watches^ rM|uiremehts 
for weather warplitgi, and requirements for forecast 
amendments. 

■ 

Piffposa of Me^rolo^^ Watehei^ A W(»ther 
watch is esUbiished at each observing station for 
the primary purpose of detecting significant changes 
in atmospheric conditions. 

Ijp^ of^MeaBqroio||»I Watctaa. There are four 
types of meteorologicai watches: terminal, area, 
flighty and route. _ 

Tf^^Jfiqi metwqjcH. This mbhitbrs 
meteorologicai dementt a spexdfic point^such as 
an airbase. Terminai metwatch advisories are issued 
to dperatiohal authbriti^ and other base a^nci(» 
when the established metebrblbgical cbhditibhs 
occjir or are forecasj to^_o«ur. _ * ^ 

Area metwgich. Aa area metwatch is normally 
provided by forecastihg units such as weather 
syppprt units (WStJl and other ^unlitiiBS which 
support a lo^ flying area, range, resa%^tion, 
training area, etc., and whose supported agencies 
require such service. Methods and prbcedunn are 
^PPrdiwted iKtw^n each AWS unit and its 
supported agencies. 

jhight_metyvatch. A fli^t metwatch is provided 
by AWS uhits when a_ supported agencyv requests 
met^tch for sponf^ br when directed by 

the appropriate authority.^ _ 

- Route metwatch. You provide a route metwatch 
for sp^ific routes 6r when direct^ by the 
apPTOj?^ apthbrity. 

Reqoiremaits tor _Wealfacr Warnfaifi. Warning 
criteria are established locally and axe based on the 
customer's he^s. Criteria are hbrxhally establish^ 
ppjy Jpr weather pjijnibmeha for which the 
customer ^ust take protective action^ A list of 
point warning criteria below is based on AWS 
experilhce. 

? TrbpuaJ cyclones. 

• Toraadoes. _ 

• Thunderstorms. b 

• Heavy rain 1[2 ihches br more). 

• Snow (2 inchw^ tnpre). 

• Winds gfater than 3S knots. 

• Freezing precipitation. 



Sovtft diat or oislAorni. 

• Air s^vaidon^ concUtidiis* 

• River and^flood forecuu. 

uunperfttiires* 




1 H^e termii^ metwatch is monitoring 
meteoroiogical elemehia for a specific 
point 



^ ^^^^rwntt for F^xwaai A^M^mm^^Tht 
foiecMt b amacKtodjvhen the described phenomena 
changes or & expected to change hy one category 
of more ^*g.^ ttiuiideritbrm expectisd to become 
MTv^ thfii^erttof^ boradaiies 
^uge. or are expected to change by 60 oauticai 
miles. 



3. ^guirements for wither warnings are 
^bitshcd by AWS. 



tcerdsee (459^ 
_ ehtiiy and correct the sutementi byelow that are 
felse. 

1. Thtre are ttoee types of meteoroiogicai 
watches: area, flight, and route. 



Amendments are normaily sei^ to indicate 
si^ifi^t clianges in the weather. 
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Answers for Exercises 



CHAPTER I 



405 - I. 



Rifi 

400 . L «t M knoti. 

400 - 2. Slight raiothowers. 

400 - 3. 1009.8 miUibin. 

400 - 4. .5 millibsr or .015 inch. • 

400 - 5. i;00b to 1.999 feet 



401 - I. 2 tacbet. 

401 2. -_- ; 

401 - 3 iocli. 

Wl - 4. 3. 

401 - 5. Precipiution bcfan I to 2 hourt ago. 



402 . I. 



6 



J 



232 

02 V 



E 3 
T 

(0401 ) 



23—767 



Figure I. Corttet land synopdc plot (aiiiwef for objective 402, 
exetciac I). . 



11 (jo 160 
7 V~® 00>* 

77^5iE30^ 
..48 

CB NE AND S€ ^ 
MOVG NE 

Rgure X Cbned ainvayi plot (objective 405. exerdie 1). 



406 . i. IMS GMT. 

406 - 2. 270^ at J Imoa;; ixumimum wind— 10 knots. 

«NS - 3. 050) (500 meters). 

4()6 - 4. Fog. 

406 - 5. SLratus. 

406 . 6. c. 

406 - 7. Meuurad 500 'feet (1500 meters). 



407 
407 
407 



a: 



- - _: i • \^ 

403 - I. Latitude 38.2N. Mon^tuda^i^ lW. 
403 - 2. 7 north and west. 
403 - 3. Not repof^ (30 added ^'iH^e). 
403 . 4. 3.fcet_ 
403 - 5. jp^Mrted (30000). 



404 - I. Total obscuration. 

404 - 2. 1013.5 millibars. 

404 - 3.. Fog. ^ 

404 - 4. 33* F. 

'404 - 5. I80>. at 5 knots. 

404 - 6. 29.91 inchM. 



407 

7 




- 1. 4S miles northwest of Athens, Georgia. 

- 2. W 

- 3. 2212 GMT^ ..-^--^ 
4. Acianta, Oeorin. ^ 

- % it is needed to einpliasize the ^urbuknoe report 
1. 6. None. ' ^ 



d^PTER 2* 

- 1. mock 72, U^l^^titfS. 
r % Sution^486^ Eljif^^ 

The. aiztb day c^thf month 



r.:^:;^:, poO GMT: 
* o 200 rnillibars. 4*^ 

^bars. il 

^y-.'v mT' ^M 3 knots. 

•r' Si^^ +24^ 



oint ♦I2* C 



X- 



419 • 


1. 




410 - 






410 • 


3. 


Hot wp^iiid. 


410 • 




Q2S* it 25 luMitE. 


411 . 


i. 


1^ ^mlttttan. 


411 - 


2. 




411 • 


3. 




412 - 


- 

1; 


_- 

756 jniUttan. 


412 - 


2. 


-2C5* C 


,412' • 




-tt3» C 


\ 




"^IMglit douMiL 


4n - 


1. 


1200 OMTt 


413 - 


1 


1^ 4tU_for 850, 






Index follow. 


413 • 


3. 


3078 iBitifi. 


4!i - 


4. 


♦7. 


414 . 


1. 




414 . 


Z 


275»; 74 Icnoli. 


414 . 


3. 


-6I.1' C 


415 • 


.1. 


c DsaPtbd time. 



415 



419 



and 500 mb, and ttabtUty 



b. Utitudr. 47.1. 

c. Quadrint of the juuth and longitiide. 

d. 

0. 

a. 

b. 
c 
d. 



tbcatioo by Mandan square. 
T^mpctamfe ^IL8* C; dewpoint ♦lO.T* C 
56.8» N; I9.7» W. 

ill 

llL _ 
220>; 121 knoa. 



416 • K a. 20bf at 22 knpa. 

b. 140* at 37 juiotB.V 

c. 150" al 46 Imoo. 

d. Kol reporud. 
416 - 2. a. 230* at 48 knbti. 

b. - 215» at 87 knott. 

c. 205* at 27 knots. 

d. 210* at 107 knbtt. 

« 



417 
417 



417 



418 * 



2. a. 070* at 3 knots. - 
b. Winds, for 20,000 and 25,000 f(^ follow. 

290^ at 8 knots. __ * 

3. Part B lives iigniikant and flxed altitude winds 
below 100 mbs and Part D ii above 100 mbe. 



1> iU^o statibii in lef^nid. 

(i) No line Indicatinx trppppause. ^ 

(3) 85d-fflb temp siioald be -13.9^ ioot' -iZ9. 

(4) 85(Pmb dewpptnt should be -14.1, fan -14.9. 
^5) 7P0-mb dewpoint ihbukl be -15.0, not -15.9. 

(6) 903-mb dewpoint should be ^14.2, not -16.9.^ 

(7) 828-ffib djwpoint should be -1X2, not -13.1. 

(8) 228-mb (tvti not plo«^ 

if) Maximum wind has , no arrowhead. 
(10) No wind dfanectibn indintw_ fpr_35,P0P fm 

or for maximum wind. 

- ■ - ---W^^ 

(1) 637 tmperature sho^ be -1, not 0.5: 

(2) 747 dewpoint deprcesibh slu>u^ be^ 13, not 24. 

(3) 734 dewpoim _ depTMion _ should be 6, not 56. 

(4) 734 .wiBdtpwd should be 50, not 55. 

(5) 655 dewpoint depremon- should he U taot 0. 

(6) 562 height should be 973, not 873. 



420 • 1. (1^ 340 wii^ipMd ihduld be 15, not 5. 

(^ 353 windipeed ihquld be 25, hot 2a 

(3) 433; no wind direotion_ indicator plotted. 

(4) 45^ 6,00(Ht wind plotted; no 5,000 ft wind 
flpofted. ... - — 

(5) 637: 4,dO(Mt wind plotted instead of the 5,000 ft; 



. 1 

421 
421 
421 
421 
421 
421 
421 

421 
421 
421 
421 
421 
421 

422 
422 
422 
422 
422 
« 

423 
423 
423 
423 



424 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 

425 
425 
425 
425 
425 
425 

426 
426 
426 
426 
42iS 
426 
426 
426 
426 

426 
426 
426 



\: 28.0NJ9U)W 

2. 1448 OMT 

3. • 

4 MIsslas. Q> 

5. 23.0N^Z5W. 

6. -25* C 

7. 4. 



8. 

9. 10,000 fSt_ 

10 90b milttber. 

11. 10 dMmran; 

IZ 314^ meten. 

13. fU is coded as 9. 

L 270P it 10 kaoa; 

1 Nf^at a Beaufort force of 1. 

3. Si^Uleant wei^ther chanfss since last observation. 

4. ioe. ^ 

5. Radar information. 



1. 85450. 

Z 34.40N 67.00W. 

3. -If-f . 

4. NMfnirbulenoe n^rted. 

5. 360" at 14 knou.^ 




R 3 



1. NojTth Am#rdys^_^_ _ 

2. KWBC— Washington DC 

3. PMttibns m l0(»ted by Mtude , 

4. Ptmsuts systems (central pressure a 

5. Low. * - _ V 
6I» N, ll> W. _ 

7. EHta _bii frbiilal systMni. P ■ 

Quasi-sttttonaw f^oht at the siiffa^.^ 
40* N, 56»: W. / . \ 
liobano 4SI'^v^^r . 
Cohmeh^^^^m^iL warm (cl^) 
Intermittem drOzle (not freezin 



i. 

9 
10. 

II. 
IZ 




1. Tropi^l systems. j % 

Z Cloud syste^ 

3. Section 1_(W77). 

4. CharacttristioL of jet streams. 
5 Section 9 (99999). 

6. Sectibh 10 (88800). 

1. Scott AFB It tKJBLV5. _ 

2. TcrmiisI aerodrome .forecast. 

I 'Be^hs at 1400 GMT and ends tt 1200 GMT. 

4. 2ijP At . 20_ khbts,_ gutting tb^ 35 knots. 

5. 2000 mSers _ ( lj4 statute, railw). 

6. HMvy chsndmtprm wij^^in but no hail. 

7. 8/8 cumulbhimShis at 1200 feet. 

8. 29 91 Inches. 

9. 7 miles or greater. 

10. None. 

11. i;og[) feet. 

IZ 250» at 10 knots. 

13, Cl«r ^ 



106 



4^8 



427 
427 
427 
427 
427 
427 
427 



4^ 
4^ 
42S 

421 

42a 

42t 
42t 

429 



i. 

3. 
4. 

i 

6. 
7. 

7 



IdO Mifi, 2500 broken. 

1 mm. 

Orbttad tog. 

(>l(f_ ftl 2 Juioa. 

29.14 lachit. 

3 mta fHth l^i nio: 

6 inUtt witli hast. 



CHAPTBR 4 



Sirykf 0, cmitrolkd lyy Ui^ FAA: 
CdMEDS. - 

Wttdwr MMSfi JSwitcbuit Canttr (WMSQ. 
RMSd M KiuaiM City MO,^ 

S^vfa$i C - -_ 
AmnpiM EnvtroniBiiital Silppdn Ceii». 



Jipiii, dM ia ADWS ct^Cuiwea AFB 
TX Ftom CatiwsU An, it jnum tbrot^ the 
WMSC at ICiasiis City MO, iad HnaUy raaclMi St 
took Mb. _ _i 
429 - 2. Fonii^ Torr^on, Spun,^ mms§m m. mai to 
Crpu^toa, Enftond. «im1 tlkm to ADWS at 

CariweU AFB TX 

For tls Korean foncaitjite, tbcL metaate is reUypd 
from CanwvU AFB to FucHu, Japan, and then to 

the Korm fbrowtt^ita^ 

jFoi^tha Navy, tbe meuacB if rejayed from Can 
AFB td Ftm fimmioA Weather Facility at 
M^tiitry CA*aad_tben to Fleet Navil Wsthir 

^nter^ at Mont ere y CA. '_ 

429 ' - 3. * itmmmdwt is tnterceptsd hy the Na¥y_Cpmmtihica* 
, ^dp Fftmty. It S«n -Miriel,-Philippuies, It ii 
ttluiMuttBjl Uirmtih Oark Afii^ Philipptn», -io 
ADWS jt Cartwell AFB TX, aad^then to AFGWC 
at Offott AFB MB. ^ 



430 - 

431 - 
431 - 

431 • 



1. a. FOFAX; h. AFX109; c. NAFAX, NAMFAX; 
d. FOFAX; e. AFX1», f. AFXi09; f. NAFAX 
NAMFAX; h. NAMFAX 



1. ^trtraMraiu i]MS_and paptv fe^ MiidHi^^ 

tonea-^jtaft tonn aad ji >3fLto^ g) seBon d phasing 
iifni,!. Thin tt senda the graphic. 

2. trahminer divid« too small 
ekmenta, detenmisee ttii iifhtiiert and^darimam of 
each element, and transmits this iof ormation to the 
rmi^mi unie: ^_ _ _ * _ ' 

3. T he re ceiver oMivm tt|^.|jfhal 'mm m ete&ie 
cmroit Thli_ curre nt is pa sflo threii^ ^ papgr* 
wldefa ia sqnaezed between a fixed wtidng electrode 
and a rotadhg wife helix. The current palsing 
through the jmpv Imvbs a mart <»rrnppndmi in 
density to the graphic Image being transmitted. 



432 - 1. .1.^ 



^d 3. 1, n;4. k; 5. i. m6. h; 7. g; 8. g; 9. f; lO.c.f. 



433 - 1. Faije. Ydti ihoiild always close the dc^r of the 
bL-19W gently to prevent nicking the writing 
eUcerode or helix wire. 

433 - 2. Falie. The |Mper must be pta^ in xht DL-19W lo 
the paper feeds firom^the back of the roll, upward. 

433 " - 3. True. 



433 

433 
4)4 

434 

434 



4. Tom; You ihoold iiiVir allow any creaiei to form 
Mow the takeup rollers because they could 
ause the paper to jam. 

3. Tree. 



dag ed ge. 
lU Iwve^ 
the paper 



* "I- The biurfed Imags is caused by the wHtihg elecm>de 
strip b^ng^ wotrn down up^l the bplte jwmes Jn 

- eontaet with the paper. Replace the writiag edge. 

* 2. Clean the helix. Dirt and ehemieats 
afBeumalated bii the helix and drum lihtil 

_ iiL beii^ cut, __ ' __ 

* 3. Streski are cauied by ercnmnlated paper flben and 
cjiem^ii on the tielix jHre. You can corrsct (he 

problem by denning the helix. ^ 

433 - I. A parity «tor wn rio^vad^ 

435 - 1 You failed to plade an ETX fuhctidn at the end of 
thi meiM«e. 

435 - 3. tOCAt. - - 

434 - 4. Pfice the XD* in IXXTAL^odi - Enable FORM 

ENTCR. pepras Use HOME icey. Then depress the 
CLEAR key. 

435 • 5. Pros the CURSOR RETURN key and then the UF 

arrow until the curior is J^ibioMd in front of ihe 
line where the d^ is to be iaiserted Preis the LINE 
INSERT key and then type in the tine of miseed 
idgta. 

435 • Thfie th^ ooubl oum thftiJThe JUD-is not fei 

LOCAL modit the data was mterad JrJbe protected 
mode and the FORM ENTER is not enabled, or 
thm is no ^ace ivailahle in the Una: cnie. latter 
shoul d no t lutppen, beatise there is room for 80 
charaoteri, but AWN impoees a 69 character per 
Line Limit.) 
^ * 

436 - 1. Statements g^ t>. c h, i, and j are Slei. 

' ^a. The INtERRUPT tight comee on when the lid of 

(he ROP is raised. 

f . Whin Um pHfiler hiS i LOW PAP£R ^oodl^ 
y»s_m^^^!lP>° 4f^U^ 6n^ the RECEIVE 
AlARM lamp ^b_ on,_ and _the_ alarm scMiiKis, 
e. WhnwnBpladng paper in the ROP, make sure the 
paper pum behind the ribbon end m>i between 
tS^ ritA«m_ and the type palleti. 

h. The DATA ERROlLbuBp i_«^yattHiS when a 
parity error is transmitted lo the^ JtOP. 

i. Yott^ on twn off any of the ROP tiidtators 

the JN SERVICE lamp by correctihg the 
indicated condition and depressing the proper 

^control -key. 

j. U^yotti^ROP is down wW an REUS mewnil ii 
rap^vwi, you thpttid send another ROP DOWN 
e poestMe. 



437 - I. a. RECEIVJE ALARM. 

b: SEND ALARM: 

c ^END ALARM. 

d. RECEIVE ALARM^ 

437 - 2. Move the temiinal reset nvHch to the tXiWN 

potttion and r^Hi sc Then^ Teect the alarm. 

437 - 3. R^laci the piper in the ROP, depnM the 

RECEfVE Ai^RM_resn iwiich, and depress the 
AUDIBLE ' : OFF switch. . to enable the alarm- 
iou^diag in ihe terminai 

438 - 1. Plaa tlw JCD j2_nit_ tn LOCAL mode. PcwtiM xhc 

emtor xt^he first location to be^altered. J Xpre e s the 
FORM ENTER key. Enter the new_,dafit 
438 - 2. When the "ICD revertT to RECEIVE mode, 
immediately switch it (o LOCAL, reposition the 



_ IQl 

4^9 



Hit- 



438 - 3. 



439 • 4. 



439 
439 



439 
439 



3. 
4. 



4m - ]. 



439« 



439a 
440 



- 3, 



- I. 



cofioi^ldwiHit-liiit^rocectid dili loaitioh« arid retct 
the RDjb RECEIVE mbdt^ 

^ J^ilMi migjn tw Ipnfer 

ayaiUbif i^aoe. If this occur*, all data after the next to 
lot character in pait 3 will be overprinted' in the tut 
cl^ictef pail 3^ ^ 
f^J|M> I^Din LpCAL,^icion the cunoronablank 
yM_ _and_type in the dau, Jdit the daU for errors, 
repocUion the cuitorio the btgniiiiii of the metia|e, 
■ifd depmt the SEND key. 

Palee. J^o raqoeic data with a prioHty^precedetioe, you 
Imtt PP b^re the ARQin the first line of the mesMge. 
Falee. To^rajufiiit an ARQmessaie for Hblioman AFB 
(HMN), whose KD is inoperative, your message would 
look like Jhia: 

RR KAWN ARQP(Nt) 

DE HMN(NU 

FT CNM ROW ABQ (ETX) 

Trtie, _ _ j0t - 

False. The larpnuiomber of ttations you can include in 
one tine of an ARQ request is nine. y 

ARQ(NL) ' / 

TtPJ^Oy^TYPOK 311830 312339 (ETX) 
ARQ (NL) 

TYPNO/TVPOK OLWOg_a^^ ^ _ i 

Precedence one and iwo__ni«uagei__are received 
aotomsticslly when a TYPNO/TYPOK message is 

transmitted. 

data other two must 

be requested by a separate ARQ message 

f?f»t j>nojity is tp l^^l ajpn^ 
traflic^ the second priority is to ioal agencies requiring 
the infortnation for opetational fli|^t decisions, the 
third pribHty is tohg-lihe dissemination over the 
COMEDS or teletype system. Th<^ lowest prjprity^ Is 
jpcaj dissemination to users that require it ^r nonflight 
op<^tions. 



441 • 1. 




iLV SP 1350 
M7 OVC I F 

270/0 3 

ALSTG 3 0:1 3 

RA. +«330 

.51 / L W 

Figure 3. Telewricer dissemination (objective 441, exercise i). 
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i42 - I. 

" • J^9l^_ PJl A WS Form *5 and require 
receiver to read back the messsge. (Use tape recording if 
_ available.) 

442 - 2. When the pHmiry syuem is inoperalivev relay by ^ 

the fore^ter^ telewoiter. If the only operative backup 
if hot line or telephone, relayyirir to Air Traffic Control 
personnel. 



4*3-1. Dust equipment; change paper, charu, ribbons, and 
writin g edges; nu ink wells; and make adjustments to the 
. microbarograph. 



Tbc _au<Pi^tic tejepjione _answering_devioe provides 
information to military. users and minimizes the nomber 
of teleph0i» contacts for the fbrecister. 
The recording should ^htain the current observatibh 
and forecast, the pouibility of severe weather (when 
appropriate), the maximum and minimum 
temperatures, and the chiil factor during the cold 
months. 



445 

445 



445 



445 
445 

445 



1. As ibbh as possible. - 

2- of_coi^^ and^ 

received. If the records of PMSV conucu arc recorded 
on (ape, it is only, necmiry fo enter lime, aircraft 
identifiaaion, and PIREP oh AWS Form 30. 
3. By checking the appropriate block on AWS Form 30 to 
Lndinte if transmitted locally, long line, or to the \ 
observer (ROS). 
4. AWS Form 12. 
- 5. The S^cniiA height and distance from the PMSV station 

(if nor obstructions, exist). • 

6. Transmit all PlREPs that include icing or turbulence 



446 - 1. **27y, METRO, weather wuh thousand scattemi^^ 
thbuMnd broken _iree_ «ro thpiis^rid 
overcast, visibility fife in light rains howenuemperatore 
seven fower, dewpoint leven zero, wind too tr^ zero 
degrees at wun fi(^ ffustihg too tod, altirr^ter too niner 
w<»L_n»o vi fyt east . Forecast prevailing 
conduion ^np change, alt imeter too niner_ n i nen zero*- 
intermiuently wun thousand broken, too thousand fife 
hundred ovecait, visibility too with thunderstorms and' 
raihshbwers, wind too tree zero degrees at too zero 
gusting tree fife; over.** 



447 -1. For ihe JUS station: - 
CSXX XXX 300623 
3(W5 

KRAN SA 0500 (message in airways code) 
FIRST (ETX) 

For the Europ^n stattbh: 
CMXX XXX 300623 
3005 _ _ _ _ _ • 

ERAN SA 0500 (message in METAR code) 

FIRST (ETX) 

447 . 2. HMN SA 1^500 COR 30 SCT 5H 013/57/43/2305/ 

975/307 1100. 

447 : 3. COXX XXX 150047 » 
BOm 1 5211 J (Repeat of original TaF) 
FIRST (ETX) 

The most probable cause was that the indicator LAST 
was accidentally appended to the previous TAF^by a 
circuit malfunction. ^ 
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COMAMJNiCATtONS SIRVlCI RCCORO 


UMT 

r—f ■ 


MIFOWIHil MKVKl A«tllCY - 
Pm MAMTfNAMCt. TILIPtMMt - 








- r»0li-l-5 P4A^<1^^— F^TT'WMW . 



INSTRUCTIONS 

ri) OTf_ZpUTi 9mm — i w i m mmltm9»»4 ifc— •# — 

(2) Wl OUTAflCt ClM«fc CKT («JMw4th iOf> U^ri^avit), •» OTM Uttw - •m^mtm Im r^mmtk*, •.f., •U «mi4, w»kii. 

(9 CdHHtlOMi- OMak_U0 <U ^«I ) AM^IM ImtH «• _Mt_i««t, W« i ji ip M b m I i«! V*^ ••:«• . M •9^9 .< «M • ^ 

in tOTM. OUTAOii -5uw-H<M bLJMM mAmiiiiMmJ^ tmmi mimi*»»i fcii nn w 0T6 Z KIPOIITIO mm4 OTO Z IM m 



(1) 



(3) 



(4 



ORCUIT 

•* 



OUT 



ft*— i 



PT » _X__ 
■IPO«TI» 



C_OM«_P« 



4jX 



8r 5wiTcW<«J^ ^^^Mt^jg3 



?2/ili5 



7200O4 



Figure 



■4 



4, Completed AWS Form ^2 (answer for objective 448. 
exercises 1 through 3). 
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449 - Vi i\)__Spec}fy_typ«s p0^ required^ (2) list WMO 449 
:,^blbck/sution_numbeTi| dr. ICAO call signs; .13) list 
message hoidinp fo^ Ipeeial seqaenoesr (4) ^ve 
detailed jiaiifi^Uofr-^r ^requirements; (5) ^ve 
d^iie/iime _requeif is io_be^n; and (6) state the 
du^tion d( tim requirements. 
Rd^iTf^: ^jtqufMti h'ectisfify :t6 meet norttud mission 
hges. 

. generated by **nQ^ notice, exercises" or othiy* shon 
%^fi^ sifuafiohs^here there is insaiTicie^ ta:" '! 
jbi^^ a routine reqiicit. . v . v*^' *^ ■_2' 

'^'i __ data requesu^ade ^to^ j^ct v 

EV^ raq^trenienu generated by taaicai aci[ions^:n^^^^ 
■ , rhtematiohal emergencies, ttyA nimiioni ^^^ 

af|e(^ng national security. * ^ - / /^.fe 1' f 




'TV* refers to type of data: **AA" refers to 
S PJP™P**i|^i ni^***?*' **^CCC* is the 

location indicator of the originating, station; and 
"YYGGgg" is the date (YY), whole hour (GG). and 
minutes (gg) of the message. 

CHAPTER 5 
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A^y tin™* * cHinge in rcquireme^Sr^ 
/^lea|l_ annually 



biil at 



Networlc3\ A WS R 1 03^1, ^^t^W^'--^-^' 
Station /nJ^iJ AW$M 105-i /yt)fWne 3< ff'M^^ 
\ftssagt Cataioj^^d AW$R lOi-^^?; Vojume 4. ' 
FacsimiW Produi 




Ceilings ahd/br visibilities.' 

(^ilngs _be]ow tOOO feet and /or visibilities less 
miles. 

Ci^S^/ ?Bquil to or greater than 1000 feet, but 
l^i^thi^^^ODO feet and/ or visibihties eqiial to or 
^ 3 miles, but less than 5 miles. 

'»nis ;a, K\ and e are false. 
Vmanoii^ should always be considered when 
^ drawing isobars. • 
:^c. Ind icators of. a cold front a re _wiftd shif ting from 
fjf'.soQth to nonhwest. cumuloform clouds, decrease 
ing temperature, and increasing visibility and 
V*' ceiling (also pressure). 



't^-'m-- 'v,M'T- 
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432 - 1. 



$ 

IfUbtiiini Mt^f^llabli indfeatbra of the direction 
pretsure systems, moving. 



Staometia a c wet fkta. 

a. Sbstched coiitdiirs shdiiid nearly always be 

c When contouiii * are close together, it indicates 
stroy wiiidi. ' 



433 - 1. Statements c and d m mie. 
a. Surface aiamj^ 

to^piwure systems normally slope toward cold 
air aloh. 



434 - 1 . Draw a fine frpin the _suifaoe temperature upward 
pamlki to the dry adiahat and draw a tine from the 
surface, dewpoiai upwrd, pamltel to the 
tiiky Where thm two ItMi Jnteiwt is th e LC L. 
- 1 P«w a line^ Som tlM surface dewpoint upward, 
paralld to the mixing ratio tine tmia it inerseca the 
temperatore curve. 
^' f?!*'* :» Ai^JroM ^ CCL dbiim?wiin|._ p^^ to 
the dry adiabat to the surtee, and read the temp* 
erature at that point 

434 - 4. Draw a line from the LCL upward, piral^ to t^ 
mmst adiabat until It intenccb the temperature 
curvci 

434 - 5. Find the t^t forthe 830HnbfeveUdrawiUiie&b 
the 830»fnb LCL^ upward. paraUei to jhe mbtst 
'K^i^m to the 3CW^b level; rnd the temperature at 
this point, and algebraically subtract from the 500- 
mb temperature. 



. 455 - 1. Plotted surface data, fronts, isobars, and pressure 
-- systems. 
455 - 2. Fronts, prcMure^systenu, and hephanalysei for IFR 

*nd : MVFR conditions. ^ 
433 ' 3. Pressure syst^na, comouri, and isotherms: 
433 - 4. Prosure systtn:^ fronu, isobars, and general 
weather patti 
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2. SuciLcatejory^ should not be^ forecast unie» there is 
overriding synopti- evidence to the contrary: 

3: The hour-by«hbur Lrehd. 

num ber of tunes a particular ^tc gory has 
ppcured. As a rough guide to forecasten^ in using 
the sommanes with i. high depee of conndetice; i 
given etemeht shbiild have b<^iired at least 20 times 
4*^10$ the PpR. 

5. When weather conditions are poor and the problem 
is to detCTmiiie whether the littHtios wiU improve; 
i^ .^®'*?' °? remain the same. 

^- M*!tc_the peroenuge vahMS_>nd_ trencU. frp^ 
summaries one of the first entries on the forecast 
wofkibeet. Dei^mine the current onling and 
visibility oue^c>ry; enter this appropriate table for 
^ Uin^ an^ wind directi^^^ 
of the different categories occoring in the next 24 
hbm: 



457 - 1. iSe foracasting of aj wnth^^ bas^ 

_ solely on recent past motions of that feature: _ 
437 • 2. He miSt Icnow poaitibns, directibiii, aod speeds bf 
fronts and pressure systeioi; must alsb be famiUar 
with precipitation and cloud patterns that might 
affect movement of weather systems: He mpt 
evaluate lb(»l waither through cbhstsiht review of 
Lp^^J^M^ jn^d^^ ptiot reports, and wouher 
ojbservations for the local terminal and nearby 
stations: _ 
437 - 3. ( 1) Select the tinw interval for continuity; (2) 
<^<^!9P jccunte an^ qyi^y tMlytci knd 

refine continuity;: (4) choose indeniifiable control 
poinu; (3) extrapolate; and (6) metwatch onset times 
it upitrmn statibiis. 

458 - 1. Statements. a and ci are f^ ' 

a. The meterorologicai model is usable only as a 
general bfitlobk and is hbt usable for i <^ail^ 
forecast of any km<L_ _ 

c. _Ciinutj>h>^MnU _ extttmiMj should _ jM^considered 
^ when preparing long-rangriempefature forecasu. 

If a hjgh temperattire bf 100^ has nevor bonirred: 
in the jMiit. it should not be forecast without very 
good justification. 



1 



436 « 1. A compilation ind grbupiiig bf all cliroatblb^cal 
rKTonds pf _ceilihp and yisibilitiCT fqr^ i_^>*^- _'f^_^ 
records are the histoH-^ - rumination of what has 
occurtd 4!as far as ceiling/ visibility are concerned at 
p a base since maintenance of permanent weather 

records. 



439 - 1. False. There are four types of meteorological 

watches: terminal, area, flight, and route. 
459 - 2. true, 

459 - 3. False. .Requirements for weather warnings are 

established locally. 
459 - 4. True. 
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S T t) P - * 1; MftTCH ANSWHl Sffiff TQ THIS EXERCISE NDHBER. 

2. USE NtnffiBi 2 PQieSi 6NLti 

ECfENSieS eOUfiSE 'IHSTITOTE 
Vbtmffi REVIEW EXHielSE 
25150 03 21 

WEATHER CODES, COMFBNICATlONS, ANALYSIS, AND FORECASTING 

* . 

Careftiily read the following: ^ - 

DO'a ; _ _ _ i_ „i z_ - 

1. Chedk the "course^" "volume," and J» form" numbera^ 

aheet addreas tab againat the »»VHE answer 3h«et identification 

number" in the right hand column df the shipping iiati If numbera do 

hot match, return the answer aheet and the shipping iiat to ECI 
immediately with a note of explanations 

2. Note that item numbera oh answer sheet ire aequentiai in #ach 
column. __ _ _ 

3. Use a medium sharp #2 black Jtead pencil for maiicing anawer sheet. 

4. Write the correct answer In the— margin at the left of the item. 

{When you review for the cjourse examination, you cm_ cover jj;2^ 

K answers with a strip of paper and then check your review answers 
/ against your original choices.) After you are sure of your answers, 
^ transfer them to the Answer /sheets • if you have to .change an answer 
on the answer sheet be ;.lsui^ t^ 

clean eraser. But ,5ry„ to avo^^'m erasure on the asswer sheet if , 
at all possible. y-f i_ _ / '^^ - 

5. Take action to returfi fl^pCj^JwIS**^ sheet to ECl^ - -^ '^ " , 

6. Keep Volume Review ExeS«Pft> booklet Tor reviw an^ refereh^ 

7. If mandatorily enrol3^J^tudeht , process Miestiona^or ;Lc 
through^ your unit tt^S^ier or OJ^ inprnryrfsiyr'. ^Xf voluntarily 
enrolled student, senct^ quest iSna or ac^nmients to^*E^^.:cn>*CI Form 17. 

DON'Ts: ^ ' - ^ _;>^r,\ " _ _ 

T Don't use answer jnfieets ^other tha^h one IW&lal^^^ for 
each review exercise. _ * 4 ' ' 

2. Don't mark on the answer sheet except to fiir^lh marking blocks. 
Double marks or excessive markings which ^erfl^ow marking blocks 
will regis teraa errors i _ _ - _ 

3. Don't fold'; sp-ind|e, stapie| tape^ or mutilate, the answer, sheet. 

^. Don't use Ink or any narking other than a #2 _ black. If^jid pencil. 

vNOTE: NUMBSiED LEARNING OB JEGTIVE REFERENCES IRE OSED ON THE VOLUME 
RplEW EXERCISE^ In parenthesis after each item number on the 
VRB is the I^eamlng Objective Number where the answer, to that 
item can be located. When answering the items on the VRE, refer 
to the Learning Objifectives indicated by these Numbers . ,The VRE 
results will be sent to_you on a postcard which, i^ill liat the 
actual VRE items yota missed. Go to the VRE^bobklet^^^rtd locate 
the Learning Qb4ec^ye Numbers for the items ziissed./ Go to the 
text and carefully review the^ areas covered by these references. 
' Review the entire VRE again before you take the closf^i-book 
Course Examination. 
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MULTIPLE CHOICE J- 

NOTE: Use the foliowing land synoptic report to answer questions 
1^3. 

721140 6171$ 69029 93758 60970 62505 69044 70340 86362 

1, (400) The first group contains information on 

a. pressure and temperature. 

b. block number and station call number. 
Ci dewpoint temperature and winds. 

di block number and sky cover. 

2, "(409) What information is contained in the third group? 

^'ii . '^A. 

a^t^'wlnd ^and temperature. 
Sky cover and- dewpoint. 

c. Visibility, present and past weather. 

d. Pf^ssure and cloud data. , ' 

3, (400) The fourth group is decoded as 

a. 29.37 inches, pressure; 58o F. , temperature. 

b. 93, visibility; 75, present weather; 8^ past weather. 

c. '9j cloud amount; 3, low cloud; 7, cloud height; 5, middle 

cloud; and 8, high cioud; 

d. 993.7 millibars, pre^ssure; 8o e., temperature. 

BOTE: Use the following land sVnoptic report to answer questions 4 
through . 

7245^.83108 50057 19352 22677 57101 69820 70028 82612 90411 
^. (401) The precipitation amount is 

a. no precipitation. ' c. 02. ^ 

b. trace. d. 70. 

5. (401) What is the total amount of snow on the ground at the 
observation tfmes? 

a. 4 inches. , c. 11 inches. 

b. 8 inches. ^ Jrace. 

6. (401) The amount of significant cloud reported is 

a. 8. c. 1 3 

b. 6. ^ d. 2, 
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" ' "7. (4025 ^flow w^ld' you correct any misplotted data? 

' ' ^* ^3 reploti 

b. Cross out the misplotted data and repilot ais close as possible 
to its proper place. \ 
Use white out to tatfe out misplotted data and reprpt. * 

d. Circle misplotted data and replot correct data as close 
as possible to its pnToper place. 

NOTE: Use the following ship synoptic report to answer questions 8 
through 13. 

mk? 99205 70707 23003 8oS^5 97626 09025 882// 13210 0582^4 1///6 30708 
06209 

8. (403) The ship is located at 

a. 92.00 M latitude and 7.0O W longitude. 

b. 20.50 M latitude- and 70:*7o W longitude, 
cw; 70.70 M latitude and 2O.50 W longitude. 

200 N latitude and 70o W longitude. 

03) What information is obtained from the 8th coded group? 

"^'^'^ a. Ship movement, spjeed, and barometric change, 

''b. Sea I6vel pressure and temperature. 

c. Pewpoint land barometric change. 
^ d. Ship moMpeht^ spjeed, and cloud data. 




10; (403) De^^jr^^i^he sea ^temperature. 

a: 33^60/ . "^^P^-^/ ^ ?5.6o. 
b. 29.60, ^^S^ d. 21 .60, 




11. t4Q3) What is the code figure for the height of swell wave? 

^^^06. ^ c. 09. 

b. 08.*| d. 10. 

12y/(U03) ^What is the code figure for the period of wind wave? 

__ _ ' ^ 

a . 06 . c . 08 . 

b. 07. * d. 09. 

(403) The "0" indicator group contains what data? 

a. Air and $ea tempieratui^e difference and temperature. 

b. Air and sea temperature difference and dewpoint. 

c. Visibility, present and past weather. 
4 d. Cloud data. ^ , , 
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NOTE: Use the foiiowihg airways report to answer questions 1^* through 
19". 



GET 3 SCT M5 Bio* 20 BKN 21/2F 098/73/71/0000/982/ 
10703 16// 20004 WET RWY 



lit, (J»OH) Th» visibility is 

a. 2 1/2 nautical mUes. c. 2 1/2 statute miles. 

b. 21 1/2 miles. d. 2 1/2 kilometers. 

15. " (It04) WOit la the sea level. pressure? 

a. 098 Inches. ' % 30-98 inches. 

b. 1009.8 millibars. d. 98 millibars. 

16. (404) The wind direction and speed is 

a. calm. Ci directional 07; speed 03* • 

b. missing^ direction, north; speed 00, 

17. (404) What is the amount of precipitation in the" last o hours? 

a. 7^ches. c. 3 inches. 

b. 7 •03 inches. d. .03 inches. 

18* (404) Wiat cloud types are present? 

i. - - . 

a* Stratocumulus* . c. Cumulus, 

b. Stfatus* Stratus fractus. 

;l^e. (404) Wh&t Is the amount of precipitation in the last 24 hours? 

a. .04 Inches • c. 2 inches. 

b. 4 inches.' . d. .4 inches. 

2^^^^ What ls_the correct way to plot a sea-level pressure 

' ^ reported , j5E19^7 

a. (198), _ c. »198. 

b. 198 with a line under it. d. E198. 

ROTE: Use the follbwthg metar report to answer qti^estions 21 through 
24. 

MCOV 08l8 23009 1000 81XXSH 8eU0l6 24/22 2983INS CIGEOIS 
21. (406) What is the wind direction and speed? 

\ a. East at 18 mph. c. Southwest at 9 mph. 

b. East at 18 knots. d. Southwest at 9 knots. 



22. {4065 What weather is bccurrihg? 

a. Light raihahowers and patchy fog. 

b. Light, rainsfapwers^ 

c. Moderate or heavy ralhshdwers. 

d. Moderate or heav;^ ralhshdwers and patch fOjg. 

23. (406) The temperature and dewpoint are ^ . \ 

a. 240 e./22o C. \ c. 22o F./24b F. 

b. 220 e./24o c. \ d*_24c^F./220 F. 

24. (406) What Is the celling height? 

a. 16. c. 1600. 

b. E16. d. E016. 

NOTE: Use the foil^lpis PIREPS to answer questions 25 through 31. 

SNA PIREP 1529 60W-.75NE BNA 1525 MDT TURB 90 DC-9 

DAA PIREP 2219 _OVR DAA_2200-2215 6 OVC VSBY 11/2 LGT-HDT 

_TURB NEGICG WND 250/50 50 V-8 - _ 

ATL PIHEPt2217_45RW AHN 2212 IN CLDS LGT EASU NBG TURB OAT 
_ PIO 90 ACFT UNKN 

MIA PIREP 2202 t15M-195N MIA 2158 BKN 80- SCT 230 WND 200/34 
OAT M56 CAT NONE 300 WC 130 

25. (407) In which PIREP do we find 'clear air turbulence? 

a. BNA. * c. MIA. 

b. ' DAA. d. ATL. 

26. (407) Which PIREP has an air temperature of lOO? 

a. MIA. ^ c. BNA. 

b. DAA. d. ATL. 

27. (407) Why I'^^he term "ACFT UNKN" In the ALT PIREP required? 



a. Ralnshowers. c- 

b. Turbulence. d. Clouds. 

28. $407) Which PIREPS contains wind direction and speed? 

a. DAA and MIA. 

^ .b. BNA and ATL. : 

c. There are no winds reported. 

d. ^Wlnds'are reported in all of the PIREPS. 

*29. (407) Where is the Nff)T TURBC located? ' 

a. 15N-.ig5N MIA. c. 65W-75NE BNA. 

: b. 45NW AHN. d. OVR DAA. 
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30. (^07) Which PiREP has a -56 o c. temperature? 

a; A-ft. J c. DAA; 

b. MiAi ^- d. BNA. 

31. (^07) The BNft PIREP would be plotted as ^ 

a. BNft 1529 MDT tURBC'90 DC-9. 

' b. BNft 1525 MDT TURVC 90. 

c; 6q,-75ME BNA 1525 TURBC 90 DC-9. 

d. BtM 1525 MDT TURBC DC -9. 

32. (408) Using identification groups TTAA 69001 72229, what is the 
station call number? 

a. 722. ; c; 229. 
^ _ b. 690. d. .222. 

NOTE: Use the coded report below to answer questions 33 through 3^. 

TTAA 78001 72311 99980 24062 07003 

33. (,409) What is the surface pressure? . ' 

,a. ' 999 millibars. c. .11 millibars. 

b. 980 millibars. d. 723 millibars. 

- - - - - ' ' 

34. (409) What is the surface temperature? 

a. 70O F. c. 240 c. ^ 

b. 620 e. d. 240 F. 

NOTE: Use Part A of code below to answer the questions 35 through 

37. r . 

TTAA 69001 78016 99015 24061 27002 00155 23060 
26003 85547 ~: 
12856 25011 70155 07480 25032 50584 09380 26524 ' ' 
40752 22180 

25540 30958 36536 21071 25082 455// 22081 20228 555// 23579 
15408 639// 24554 

88999 ■ : y 

77276 22090 42010: 

35 •• (410) What is the temperature at theMooO-millibar level? 

a. 23 C. c. 60 F. 

b. 06 C. d. 15 C. 
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36. (UlOj. What is the wind direction and speed at the lOOb-millibar 
level? > . 

a. - 0266 it 3 knots. c. 030° C; at 260 knots. 

b. 0030 C. at 26 knots. d. 260© at 3 knots. 

37. (411) What is pressure at the tropopause? 

a. 999 millibars. c. Not given; 

b. 99.9 millibars. d. 88.9 millibars. 

38. (411) What is the pressure at the maximom wind level? 

a. 772 millibars. . c 727 millibars. 

b. 276 millibars. d. 220 millibars. 

" iOTE: Use the following Part B report to answer questions 39 through 
41. , 

TTBB 6812/ 72532 00985 06250 11923 08663 22793 02346 33763 
03761 44728 06161 55700 06580 66662 07380 77604 
I2380 88579 1 

12380 99357 39180 11324 439// 22269 495// 33150 513// 44100 
57911. ^ 

39. (412) What is the pressure at the second significant level above 
surface? 

a. 793 millibars. c. 229 millibars. 

b. 227 millibars. d. 930 millibars. 

4o: C412) What is the, temperature at the fifth lev^^ above surface? 

a. -8.00 C. c. >+6.5d C. 

b. -6.50 C. ct. +5.80 c^^ 

HI. (412) What is the dewpoint at 662 millibars? 

a. -80 c. c. -37.30 C. 

b. -300 e. ' d. -80.30 e. 

NOTE: Use the early transmission below to answer questions 42 through 
44. , 

TTBB 6012/ 72353 51515 10196 85488 IO865 27017 70078 01466 , 
30014 50570 16980 32026 07 10194 23026 30013 

I H2. (413) What is the time~7or this report? 

a. 0000 GMT. C O6OO GMT. 

b. 2300 GMT. d- 1200 GMT. 
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43. (4l3) What does the, 10196 group indicate? 
a« Pressure, temperature, arid dewpoin^^ 

b; Inclusion of data for the 1000-, 850-, 70b-mb levels and the 
stability index. ; 

c. Inclusion of data for the 850-, 700-, 50b-mb levels and the 
'^"'"^ stability index. ; , 

d. Inclusion of data only £^r •the 850-, 700-, and SCIp-mb levels, 

hk. ?(4l3) What is the^stability inde^:Un this report? 



a. 07. c. 1019^. 

b. 7. d. 10196. 



45. (414) What data is sent in the Part C (TTCfP Section? 

a. Mandatory levels above 100 inbs. 

b. Mandatory levels below 100 mbs. 

c. Significant leyel^s below 100 mbs. 

d. Signifi^nt levels above 100 mbs. 

46. (414) Whait data is sent in Part D (TTDD) Section? 



a. Mandatory levels above 10(3 mbs; 

b. Mandatory levels below 100 mbsi 

c. Significant levels below 100 mbSi 
d^ Significant levels above 100 mbs. 




47. (*S) What is the difference between. TEfff aiid TEMP SHIP codes?' 

^. _\ _ ' _ 

a. ..'Wind groups; c; Temperature groups. 

b. Pressure groups. di IdehtifiSation groups. 

MOTE: Use the following PILOT SHIP- report to answer questions 48 
through 50. 

QQAA 77173 99470 70170 14677 5538*5 20022 21023 14026 
55340 14034 14037 15046 55320 18022.-26006 2^8014 77999 

48. (416) What are the winds at the 850-millibar level? 

a. 140O at 26 knots. c. 200o at 22 knots. \ 

b. 210° at 23 knots. d. 020© at 22 knots. 



49. (416) What^ are the winds at the 25ip-millibar level? 

a. 140O at 37 knots. c. 1406 at 34 knots. ^ 

b. 150O at 46 knots. d. 0l5o at 46 knots. ^ 

"I 

50. (4l6) What is the last level of wiriris reported? 

a. 100 mbs. ^ • c. 250 mb^. 

b. 200 mbs. d. 300 mbs. 

, ,' J. 
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51. (417) What information. istirincluded/t.&T^tbe^,^^^^ wirj^.^^Sde Parts 
B and D? . '"^ * 



a. Significant and fixed aitittfde. 

b. Mandatory and aignificsmt level^ 

c. Fixed altitude and mandatory le^4^; 

d. Mandatory levels below: 100^ miili^ 




nd rix( 



NOTE:: Usi the following Upper, winfi report <to answ 



through 55. \ ' 

PPBB 78008^3311 90023 07003 05504 «5006 
90467, 05004 05013 • _ / 

04517 9089/ 05018 05022 91246-* 0501.6 03514 
04512 _ ;^ ' 

PI 93035 0451^ 03527 04027 94148 02025 03014 
8 950//' — \ 

8 ' 




52/ (417) What is 



a. 0706 at 3 Icnots. 

b. 0550 at 4 knots • 



e wind direction and speed? 

c. 0070 at 3 knots. 

d. 005° at 4 knots, 



53. (417) What is the windspeed aSd direc,tion at the 50 
^ievei? ' < ^ 



,ooo-f8t)t 



a. ' 0270 at 8 knots, 

b. 2700 at 8 ijnots. 



c. 029 o at 8 k'hots, 
^ 2900 at 8 knots. 



54. (417) What is the highest level of winds reported? 



a. 25,000 feet. 

b. 35,000 feet. 



c 45,000 feet, 
d. 50,000 feet. 



55. (418) How is a stratum of missiing data entered on th^^ skew-T? 



56. 



a. Dash the temperature line through the missing date area. 

b. Connect the temperature line through the missing data area 
with a solid line. 

c. Place "MISSA" above the legend bqpc. 

d. Enter "MISDA" in middle of missing data area. 

(419) Why is the station circle darkened when plotting constant 
pressure charts? ; . h. 



a. To indicate moisture when dewpdiht depression is.5o or-X^s^W"^^-^ 

b. To indicate moisture when _^ewpoint depression is 5° Cr , - 
greater. 

c^^^^ Tq indicate sky is overcast. > 
d. To indicate temperatures greater than Oo C. 
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57. {'♦20) What type data is iised to plot upper air charts? 

Synoptic and RECCO reports. 

b. Upper wind arid sySQPtlc reports. "■ 

c. Rawihsbride arid RECCO reports. 

d. SawiriaoriA or upper Wind reports. 

ROTE: Uae th^^ollowing RECCO report to answer questions 58 through 
61. - . 

.00 URCA rCHS l 
GULL MIKE OBS 1 thru 9 .. 

97779 ■ ■ • 

mm 60252 8i|002 01000 06007 07//2 
93150 12370 825115 36370 
1*2510 

10320 6021*0 87701* 01000 99^05 07//1* 9311*8 171*71* 
70710 625,30 • 

61*51*9 11*325 35750 36557 17273 11700 08080 i*2710 
1101*0 60231* 90002 01003 07003 08//6 0311*6 
■ 13215 6//33 36061* . • - 

27^// 57336 

11 1*50 61230 92562 88012 07007 60//1* 9H876 133^2 8//i*5 
36161* 

271*76 TASH20 

12180 61220 9501*1* 87000 09010 6I//.1* 91*868 11*51*1 81*557 
35960 : , 

1*6 16^ 11500 27U77 1*2831* TAS1»20 
13030 6^250 91*501 01501-08008 08//1* 9311^ 12210 
81*068 27171* 

5641*6 

13320 61261 92012 01018 ///// 06//1* 9311*9 12530 i»6l67 27171* 
1*2621 TAS1420 

14000 60280 89068 80001 01008 75//1* 84797 \ 
11400 36066 55156 
TAS 410 

14480 60275 84507 01001 05008 05//1 93146 13343 
83045 45862 . . „ 

27072 42130 ' % 

NNNN ' . * 

58. (421) What is the location (latitude/longitude) of position 9? 

a. 27.50 N, 84.5° W. c. 270 N, l84o W. 

b. 27.50 M, 184.5° W. ■ d. 89.0° N, i860 W. 

59. (^21) What indicates that the dewpoint is the same for all 
positions? 

J . ... . 

ai Coded dewpoint is 6(D. c. i^ of 1. 

b. Coded dewpoint is 99. d. iy of 0. ^-"^ 
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;6b. (421) How many' cloud layers are reported in position 5? 

.a. Foul*. c* Onei 

b. Three. di Zero. 



61 



(422) . What is the surface wind reported\x3L position 9? 



; a. 300O at U5 knbtg. c. 27Q^ at 72 knots. 

*b. 0450 at 62, knots. d. 21Qo at 3Q knots. 

^ ek. (422) Wiat data is indicated in the f group of REeeO code? 

a. . Surface winds. c>. Rad£tr datai 

b. Significant .clouds. icing data. 

NOTE: Use the following AiRS* report to answer questions 63 through 
65. ^ 

85450 3440N 670O0W 1230 310,02011 034N 078W Ml ^ 
: 049 36014; • - . = 

63 (422) What is the reported temperature?: 

a. 310 e. 0. -490 c. 

b. e. d. 490 C. ' 

64, (423) What is the location of the aircraft? 

a. 34.400 N, 67.000 W. 34o N, 780 W. 

b. 400 N, 670 W. d. 4^0 N, 1000 W. 

65. (423) What' is the wind direction and speed at the current 
position? 

a. 0020 at 11 knots. ^ c. 0120 at 30 knots. , ' 

b. 360^ at 14 knots. d. 020O at 11 knots. 

4i^j£b^4^oeit the first group under the 99900 heading of the 
^C^^jtijcate about pressure systems? 




a. Type, character^ arid movement. ^ 

b. , Type^ movement, and temperature. _ . , 
q. Type, character, and central pressure, 
d. Type, central ^Jresaure, and movement. 

(425) What information is given in Section 5 of the lAC? 

a. Isobaric. c. Frontal. 

TrBhlcal circulation. d. Pressure systems. 
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68i ?M25) What information is contained in Section 6 of the*^C? 



ai Cloud, syatema . _ 
b. Pressure systems. ^ 



c. Air mass -bharacteristics. 

d. Tropical circulation. 



NOTE: Oebode the following TAF sequence to answer questions 69 
through 73 . fe- r 

KBLV 1208 32012/20 9999 -20X250 QNH 2986iNS 
GRADU 1M16 29010/16 999jf^ 330020 630050 
QMH a975INS 010050 RASH VCNTY 

GRApy 1820 '30015/25 99995"3STO^O 6S0020 ^ # 
530006 QMH ^965INS 01(3020 TS VCNTY 
INTER 2002 3002§/35 3200 96TSGP 
4NS006 608010 OIGOIO; ' , ' 

69.^. (i*2|) What is the valid time of the forecast? 

• ' "'i' - - - - . — 

■%i -'~fAZ to 12Z. c* 08Z to 20Z. 

•*'B?i"l^Z. t9 20Z. . d. 12Z to 08Z. 



I 70-^ C**26) What is the minimum ceiling foft 




a. 600 ft. 

b. 1000 ft. 



c. 2000 ft. 

d. 5000 ft. 



71. (426)' What is- the forecast at I8OOZ? 

a. SKY: 2000 scattered, 5000 broken, VSBY: 7 fii^ 

. ' " b. SKY: 2ddC: scattered, 5000 overcast ,. VSBY: 6 mi. 

c. SKY: IddO scattered, 2ddd broken^ VSBY: 7 mi^ 

d. SKY: I00d scattered, 2000 overcast, VSBY: 6 mi. 

72. (426) What is the turbulence forecast? 

a. Light from surface to 600d ft. 

b. Moderate from surface to- 6ddd ft. :^ 

c. bight from 1d,ddd ft to I5,d00 ft^^ 

d. Moderate from surface to 600 ft; 



recast? 




73. (426) What is the minimum visibility 

' _ _ >; - ' 

a. 1 mile. * c. 3 miles. 

b. 2 miles. d. 5 miles. 




NOTE: Decode elements of the following PLATF code to answer questions 
74 through 75. 

KMYR 1319 5 BKN 25 BKN, 5GF 0102 QNH2984 
INTgft 1417 4dGVG 3R- 152 5 
SZ7 70 OVe 6H; ^ 
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WhSt'yij.^^^iipi^^i .iip! sky condition? 

W^^'^- ^^^'^ -j^a. 5 LBp':^5^lBKl^v^^'^? ■ ■c. .^40 ovc. 



^ ■ - ■ - - 

i^!^'¥i-W^-'*^-f^15. ^427 5 What is the loWeit forecast- altimeter setting? 



b. 25 BKN. 



40 OVC. 

d.v;pJ bvc. 




1?*''/ ■'ifii^-'^i- 



a. 29.85 ins. j 

b. > 29. U8 ills. 



c. 29.84 ins. 

d. None forecast. 



4 : None rorecast. ^» 

76. (4283 MWreS cdnsblidates circuit control and relay functions for 
services A and'''C into k single relay center located st the 

a. T±nker^^eather Relay Center (KraF) ,_ Tinker AFB, Oklahoma. 

b. Weather^fessage Switching Center (WMSC), Kansas City, Missouri. 

c. -Fleet Numerical Weather Faciilty_(FNWF) , ^Monterey , California. 

d. Automatedj^ Weather Network (4™) Relay Center, Carsweli AFB, 
Texas . ^j^' 

77. (429) Name the primary receiving intercept sitfe for South Africa. 



a. Incirlik AB^ Turkey. 

b. Clark AB, Phillippines. 



c. Torrejon AB, Spain i 

d. Croughton AS ^ England. 



( 



78. (430) AFX109 is used to transmit which of the following maps? 

a. Gridded SOO-mb' arj^lysis. 

b. Preliminary surface analysis. 

^ c. Alasjkah surface analysis. 

d. Great circle high-level flight progs. 

• - - _ . 

79. (431) When a graphic is being sent from one location to another,' 
which of the requirements listed >below is most important? 




The scanner and reproducer drums of thej transmitter and 
receiver should rotate at the jsame spetfdi ' . 

b. The scanner and reproducer drtimd of the\ transmitter and receiver 
' should feed the same rate*' ! . _ :_ 

c. The scanned and repirpduced copy fSed rates should be different. 

d. The initial positions of th^ transmitted graphic and received 
image should be the sa^e.. ^ ^ 

80.. (432) On the DL-19W record er ^ _th e status lights are as follows: 

start light on, pictur^^^^^igtft on, all other lights off. What speed, 
and feed rate jj itilrifh Tfrnrflrr running at? 



a. 2ird SPM/95 LPI. 

b. 120 SPM/96 ,LPI., 



d. 240 SPM/ 48^1^1. 
d. 120 SPM/96 LPI. 
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.fri; (^33) Wh€tn-^ ts^oided into the D|--j^9p recorder, the paper;: 

Bi is inserted witfr the, diper jptSiinS^^rom the badlc 'of the r611, 

•■ upward^ ^i^-^^l^ • _ ■•_ ^_ :..o- 

; f -*\^b. is inscH'^d with th^e' paper ptii^r^ fVont of the roll, 

' '■" u^ward^. ■.•.>^^_ -^^^li .. ' 

c. is inser.te^ s^§^^ it roils down with low tension, 

di feeds over the roller bar i%^She coyer. 

82. (^3^) The cleaning procedure on J^e^ i5lp-19W recorder shodld be 
J ; pjrf drmed - * 

a> once each shift _ * 

b. . ohoe efikdh 12 hours of operationi 

c. once each 2^ hours of operation. 

d. when paper is changed. 

83. (^35|f- Which of the following control functions is allowed in 
a eOMEDS message? ^ ^ 

>. a. 'eTX. , _ c. SYM. ' ' ^ 

6* STXi d. ■ ftCk. - ^ ■ 

'^Mi (^36) On the eOMEDS receive-only printer wheh a parity error • 
is received, _ - 

a . thf sySb 6^ Sg is pr in|e3 • 

b. the recff' *re_ alarm sounds i ^ • 

c. the DAT. ^ ERROR ;iig1it turns J ' ' 

d. the symbbi Ex^*s printed*. ' ^ 

85. When tke SEND key is ^^Spressed,, immediately the alarm 

sounds. switdh vriiich caused this cbnditibn is the 



a. send ala^,sw^^h. p c. audible off switch. 

b. ^ receive aiarm^^itch. d. out-6f-service switch. 

86 (438) What happens when the transmission of a message is 
completed? -rr 

a. The SEND light goes but ^d the LOCAL li^ht turns on. 
t). the SEND light remains on. 

c. The SEND ifght goes but. «i* 

d. The SEND light goes^ut ayid' the "RECEIVE light goes on. 

- . . - u ' - • * 

. •o . .. . .... . .. 

87. (^39) Oh ,a request for ARQ data with a routihe priority, and 
reply routed to the^dROP, the heading line should read: ^ 

a. PP ABZCNLJ. e'' Ci ARQ(NL). 

■b. PP KRm ARQP(NL). -d. ARQP(NL) . 

2515e-G3-21 




ERIC 



88. Ci39j_ You are located at Reese AFB (REE), and are asked by Cannon 
AFB (CVS) to ARQ sope data for them. Your first two lines would 



be: 



a. A8WQPt%) .v'; • 

Dg CVS(NL)':. . , 

^' b. RR KAWN (ARQP(NL) /^P ':%J 

• DE CTrSfNL) . \ * y 

c. RR KAWN ftRQ(gfci - ' ° ^ » 
DE REECNI,) ^11'^= ' ,: ,: " ^ 

d. RR ARQP(JIL).;'. r ■ 
DE CVS(NL'). 

♦ ■ • • 

89. (yyo) Which oA^ of the following categories has first priority 
when dissemlhatihg observations? 

■ ^ 

a. Local air traffic control agencies.. 

b. Local agencies ni£*iiig bp^ra flight decisions; 
:> c. Lohgiine over: COMEDS. . " / 

: d^ Local'' honflight agencies. . ' . <^}^...ly 

. . __ . . _ . . ... V. ^ v '.^-.^ 

9(>.^ (yyi) What are the required entries when disseml 
observat;ibh oh the Telewriter?,^ ^^'^ 

Station call letfe^s, #ype of ob^erl^atioh, time of observation 




(local) , ALSTG, timi dissemin^ion cbmplet^^and observer's 

initials. ._ ' . - 

b. Station call letters, type of observation Ppibe of observation 

(local), observation to include ALSTG, time dissemination 

began, and observer's 'initials. __ L * _ 

c*. Station ball letters, type of observation, tlme:^^gbs.€^^ 

(^Ca^r) ,_ ALSTG, time dissemination cqppie|ed, and ofiBerve^'s 

initials. ___ __ * ' 

d. S tati on call letters, type of ob^rvation, tiie of bbserva.tipn 
(Ca^fe ALSTG, time dissemination begarf; and observer's initliirs.'' 




91. ( 442 ]S^^|^jLr*e voice bbmmunications verified and recorded?^ , ' \ > 

a. Read oroeryal^oh twice and. re^iord rej^eivers initiSi's^ on AWS 

. Form '80 i ^BR y V 

bi Read ^obserydEdri twice and recdrd receivers initials on AWS ^ ^ 

^ Fbrm-40. ^ . ■ . ^ , ' / / 

c. Havfo receiver read back observation and record his initials 
on AWS^Form 80. ^ ^ ^ ' 

d. Have receiver read back ob^ervaition and record his initials 



on AWS^Form 40. ^ s: 
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(4M35 Which one of the fbllbwlng items of maihte^SnSe is the 
observer authorized to perforin? . 

. . .y _ . . , / 

a. Ghahge the helix in the faosimile, f 

b. Change the writing edge in the facsimile. 

bi CiBtiibrate the aneroid barbmStij|, ; 
d. Calibrate the wind equipmer 



9f, 
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lU^U) "Why do weather stations use automatic telephogie answering 
devicea? 4 

^ ■ ■ ■ '■ -'-V ■ 

a. To ^'ie§'v$i§P^one contacts with the observers t^'a .tninioum, 

bi To ^§ep ^eiephbne cbntacts with the DECO to a mi^4|ium. 

Ci To keep telephone cbntacts with forecaster tc^ a litMmuo 

di To keep telepf^phe contacts accurate and tim<i5^ ^'or u^ers. ^ 

'_ _ __ __ . ' >r-- ^ ' 

(i|il5) A PMSV equiiSmeht check mtiat be bbtairted how often?', •> 



a. Every shift . 

b. Twice daily. 



d. Daily., 
d.^ -Weekly. 



IU^6\ If ybu were'^m .<iuty at Scott -^AFB and AF384?2 called you 
bn PMSV radio, what would your reply be? ' " [ 
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a. "Air, Force tree ait fowjsr seven too, this is 3cott Metro 
Qver."_^ ^ ; _ " ^ , : , ^ 

b. "Alf a /Fjpxtrot tr^e ait fower: seven too, this is Sf>^^. Metro, 

over.** * -'^ . ^. v^''^:' 

c. "A!^ Force tree q^it fower seven top, this is Scott t*^tro 
; standby." ^ " \ _ 

d. Air Force fbwer seven too,, this is,^<^tt Metro, oyei*.".. ^ 

(UnS) ||ter yoq establish PMSV contact with AF38^72^ ancTlearn^ 
that he desires the '0900Z ..terminal weather at Scott, how shcfuld ' 
ybu begin your r 



a. Tower seven tod the zero niner zei*t) zero jzulu wether is 

._• . / A- 

b. "Tree ait 'fower seven tbo;'^ .this is^SlS&tt* M^trb, the'^ero niner" 
zero zero zUlu Scott weather is . . ." > . 

c. "Fbwer seven too, the zero hiner^ hundred Z Scott weather is 

d. "Fower seven tod, the weather is !■ . ." 




97. {>^^7) The heading for forecast' "AXXX message's from the Carswell 
AFB ADWS is 



a. AXXX10 KAWN. 

b. AXXX10 KGWC. 



c. AXXX65 KAWN. 

d. . 'AXXX62 KAVm. , 
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98. (i|i*8) A ed^ffiDS termihai failure occurs at 0600 GMT^v^i you 
notify NCMb at 0620 GMT; The contractor arrives at^pHF GMT and 
repairs the equipment at 0900 GMT, Under total outage, you would 
.enter: 

a. ^•^3 hours. ^ c. 1 Hour, U6 minutes. 

b. 2 hours, ^0 minutes .i?^ d. 20 minutes; 

99. (^^9) What . heading would appear in a bulletin oh waterspouts 
in the Caribbean? 

a. W3CCA; - 

b; WWCA; tfi ' WHCA. 

100. (i*^9) Yop^are notified; ^tb support "ah airlift of supplies from 
your^ase ■to a disastfr'^ a^ea in^South America. What priority, 
should you use ^to^, establish datatVcequirments? 

♦ ■ .^^"^ ■ ■ . 

a. Routine. c. Priority; 

b. Urgent. d. inunediate. 

- ■ ibi. (il5b) What are the limits indicated by a solid red line on a 
■ - ' nephanalysis? 

9 _ ____ _ _ __ __ __ _> _ . . _ _ 

"^^^ ^ Geilihg vgilues 1000 feetjand/or visibilites of les")^ thaR. 



S miles. _ ^ _______ 

b. CeilirSgs of 1000 feet and/or visibilities of,3 miles or less. 

c. Ceilings less than 1000 fee!; and/or visibilities of 3 miles 
or less I , t ^ ^ - 

d. Ce'ilihgs less than 1000 Teet and/or visibilities of less 
than 3 miles. ^ - 

102* (^51) Nattoe three indicators of the passage of a warm front. 

^ a; Pj^essure fails before and steady after^ wind' j^ormally r r 

^„ y southeast^ to Ibuthwest, clci^ids - stratified. ^ ^ ' 

}^ ^ ^* Gibuds stratified, temperature decrease, shoWfery ^" 

. ^ preclptitatioh, _ ; _ ^_ : - * ^ 

^ , > c. Clouds -JciimtiJ^fot^ wilijKshifts southeast to southwest, 

^ ■ ' tefipegSSure^ increase. . W^'^. * 

dv Pressure^f alls before^ after , wind normally southeast 

> ^-^^ '^^ to southwest^ ,clouds cumuliform. . 1^ 

What constant pressure .charts ar^ ^fj^t over fscsimil^e 
network and at what timef are they sent? ; / 

a; Idde, 500,^ 300, 20% 100 millibars and'' sirit at 0600Z and^ 

b; sl^tp , 500,^ 300^ 200 millibars and ^eht at 06.0gZ and 129OZ. 
c; 5^0 f 300, 200 , 100 millibars and sent at OOOOZ arid 

d. . 850, 700, 500, 30a, 200 dillibars and sent at OOO^Z and 1200Z. 
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iQM» (^53) Which of the foiiowing atatements describes a cold-core 
low? 




a* Temperature decreases toward center of the low and the low 

increases in intensity with height; 

b; Temperature decreases toward center of the low and the low 

^ decreases in intensity with height; " _ _ __ i 

c. Temperature increases toward center of the low and the l^w 
■ increases in intensity jf?ith height. . 

sd. Temperature increases toward center of the low the low 

^1 decreases in intensity with height. 

105. (454) What.Ju'e the procedures for computing the'LCL? 

■ ■ . -.tP 

a. Draw a line from surface dewppint upward parallel to the 
dry adiabat-^nd a line from the surface temperature upward 
paraJlel to mixing ratio line. 

b. Draw^a line from surface temperature upward parallel to dry 
adiabit ^d a , line from the surface dewpont upvmrd parallel 
to mixing rittio line. 

c*' :Driw a line upward from surface temperature parallel to dry 
adiabit until it crosses the teniperature line. 

d. v Draw a line upward from surface temperature paralliSl to clry 

adiabat Until it crosses the dewpoint line. 

106. (455) Vfliat elements ariLdepicted on the centl^liy prepared 
surface analysis chart? 

- - - - --^ 

a. i Plotted data, fron^, peilih^s^ visibility, and pressure 

systems. _ J - ^ 

t>* \Pl.t>tted data, clouds, isbb^gl:, and pressure systems. 
Cp "Plotted data, fronts, isbbars, pnd pressure systems. 
<i» PJ^*^.©^ data, fronta, isotachs, and pressure systems. 

197. - (4^,-) What meteorological elemen|SS^gt included in persistence- 
probability tables?^ / ^"'"'^^^^l'"! ' 




a.' "yisi.^ili^y sind c;eilings. 
S3, " b. ■ visibility and weather elements^ «^ 

c; Ceilings and .clouds. ' " 
d. Ceiling and precipitation. 0^ 

■■ ----- - . ^ . \ ' ... . ....... • 

108. (457) In .or^ler to use extrapolationr- techniques, what information 

does a forecaster need to know? 

a. Positions of fronts and pressure systems, their direction 
cUid speed, precipitation, and cloud patterns, 
istb. Positions of fronts and pressure systems their dii^ctidn 
and speed, precipitation, and visibility. 

c. Position of fronts and pressure sygr^M, their dir^^J^on 
and speed, precipitation, and sky conai4:ion^> 

d. Position of fronts and pressure systems, their direction 
and-^^lyeed, visibility, and ceilings. ^ 

^ ^ ^0 25150-03-21 
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1d9» (^58) Why shoaid ciimatoiogy be used when preparing a forecast? 



a. To understand effects of local topography on weather. ■ 
bi To extract exact visibility for a««iven condition, 
ci To eictract exact ceiling value for a^given sky condition. 
d# To extract the type of weather that will occur on a certain 
day • 



r 



lib. (458) What is the time period for extendejl forecasts? 

c; -18 to 23 hours; 

d; 24 hours or longer. 



a; 6 to 1 1 hour^i 
b. 12 to 17 hours; 



111 i (4595 What are the four types of meteorological watch? 

- _ ■ . . • " ■/ / 

a. Terminal, area, visibility! ceiling. > 

b. Terminal, area, flight, route. 
' c. Teraihal, point, flight, route. 

d. Terminal, area, flight, ceiling. ^- " 

112. (45? ) Which of the following conditions arfe requirements for 
a weather warning? 



a. Thunderstorms^ .fog> freezing precipitation^ and floods. 

b. Thunderstorms/ hail t freezing rain, and 1 inch of rain. 

c. Tornadd> thunders tdrm,^^*free2ing precipitation, and 4b-knot 
winds. . ' 

d. Tornado, thunderstorms ,^ lightning, and freezing precipitation. 
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TTAA 65901 72528 91992 15659 29018' 00146 ///// ///// 85506 

96811 25951 79087 90489 2:59^8 59579 16780 26057 49.733 27980 

25553 39933 t449Z/ 26947 " 25952 531// 27952 2919>3 639// 260.54 

15368 637// ' 27572 10619 653// 27060^ ^ . ' 

88174 655// 27963^ 

7'7149 27572 41015 Li V I - - - 

Tt&A 65901 72518 99013 98029 189l6 90193 98628 18519 85545 

97938 26546 79121 99580 26957 505 73. 17756 29041 40736 30150 > 

26549 39934 449// 28550- 25953 549// 29558 29193 643//" 28559 ' 

'15367 641// 29951 19617 659// 28051 

88182 687// 29555 • • ' . " 

•779l'&9 - 

TTM 65(^91 ' 72425 99994 18259 19098 09198 ///// ///// 85571 

08626 23539 70149 90880 24527 59578 15908 . 25043 40744 25966 

26561 39945 425// 27979 ^25966 , 591// 27190 20208 617// 28605 

15383 653// 28104 10631 661// 28554 

\ 88155 691// 28194 

77213 27607 4l2l9 i ---i 

TIAA 65902 74486 95027 10835 20908 90228 10956 22021 85583 

99971 26928 79166 09380, 27532 59576 19343 27949 40739 29714 

28537 30938 445// 28549 25957 535// 30044 20198 639// 29555 

88174 6 71// 39066 

77181 39069 419// 



TTAA 65901 72520 99980 17069 21515 90199 ///// ///// 85559 

98229 25943 • 79148 02989 24537 50577 17515 26547 40741 27755 

25559 3^42- 425// 27575 25063 523// 28193 29294 625// 27594 

15380 W// 29975 10628 .641// 28558, 

88290 625// 27594 

77227 ,2^112 41924 ■ / 

497 ^ 

■"retDOUt 8 (Section 1) 



ERIC 



Tf4A 

088l6 

28051 

88178 
77223 
-TTAA. 
07480 
30044- 
88999 
66169 



65001 
26021 
30944 
673//' 
673// 
28599 
65002 
27544 
-30941 



29060 2506 5 .5 23// 
10625 685/,7 •30555 



29083' 20206- 631// 



29586 



72403 99018 044(36. 19003 00228 06606 20012 85589 

70168 01080 24526 50579 179|5 26039. 40743 26364 
423// 
30083 

29078 * • '- 

42518 • * ' . ' • 

74494 99024 09206 23014 00215 094i<5 €3530 

70145 00$80 28541 50575 17980 29543 40740 

t^3// 305Zfl 250,62 515// '29559 '20203 -6.15/1 



85564 
26939 
29558 



30566 412// 




o 

3W 



23 — 789 



Folddut 8. Plotted coffiiurit pressure, NE US sectibn, wHh coded dat^. 

CSection 2) 



USUSl KIND t5p0a . 

T^kk 65501 72637 '99984 1402^ i90p 00103 ///// ///// 8 5 467 

08212 2J542 70048 00510 24551 50565 <'18780 2^571 40728 29364 

25068 3f927 437// 26083 25047 " 525// 25590 20189 615// 26570 

i53§5 ell// 26603 ; \ 

88999 : • 

77253 26603 427// 77150 25591 41321 

72429 1. _ ■ _ 1 . : 

ITAA 65004 72645 9^§85 02210 ,35005 .00089 ///// ///// 85391^ 

^^^tl/^ 15^11 70929 05980 23560 50548 20580 23606 40711 29760 

23117 30908 463// 25027 553// 20167 611// 15346 §09// 10602 
575// 

88209 6i7// ///// 

77443 ^636 4 3120 

77361 22635 41927 ■ >^ 

TTAA 6500± 72 74 7 999 82 2 2956 320 0 8 mtltTH-U IIIH 85418 

15959 34024 70874 l9%3 30539 50532 30322 24554 40687 415// 

24071 30876 545// 24066 25995 307// -24574 20141 501// 25066 

15329 501// 25569 10592 527// 26550 

88300 '545//., 24066 ' . ; ^ . 

77330 24078^ 40516 ^ ' 

TTAA 65001 72 7 34 9 99 82 0 2 215 ^^2 00074 ///// ///// 85380 

00411 27031 70926 06956 2455^ 50548 22563 ,2459.0 40709 32180 

- 24618 ^0907 455// 24638 25026 547// .25137 20166 607// 25612 

' ;153?6 571// 26576 10603 547//* 26552 ; 

88208 617// 25619 

77292 24639 40913 . ' . 

TTAA 65001 72662 99910 15156 14006 00248 ///// ///// 85486 

13917 18512 70958 16556 29017 50543 32180 27534 40698 403// 

' 29529 30890 507// 32529 25009 513// 29034 20154 517// 27042 

15340 .513// 26038 10602 535// • 2g039 

88318 507// 33538 

77.999 - . . ^ 

TEAA 65001 72655 99^86 16150 33010 00209 ////A ///// 85445 

10367 02022 70922 . 16509 33014 505^2 26513 25041 40699 39918 

24046 30891 463// 23597 25011 ,505// 24112 20156 519// 24081 

15343 513// 23574 10604 567// 26052 

88351 483// 24059 

77287 24114 43705 
72553 

^TAA -65001 72562 99925 12356 34010 00247 ///// ///// 85492 

1^326 35018 70973 10936 28516 50550 27356 25531 40706 411// 

25035 30901 437// . 23603 25023 471// 24099 20169 523// 24592 

15354 525// 25071 10614; 567// 25056 

88377 423// 25548 ' ' . : 

77294 23604 42303 \ ' ■ <f 

72532 . ; - 

72654 49y 

' ■ >^ ^ 

FOLbbUT 9 (Section 1) 



ERIC 



UjUS28 KAWN, 271 200 



PPBB. 77120 ?2 34B '900:12 
90678 26508 21M5 27507 
30028 29029 28534 9205/ 
29076 30057 28540 945// 

PPiB 77120 72349 90023 
9078? 2^518 27015 29018 
28030 ^534 30047 93025 
948// 28546 9502/ 28046 

PPBB 7120 72353 900^3 
90789 28018 30513 31010 
92058 28019 29533 30540 
9502/ 28042 28037; 

PPBB 77120 72433 90012 

90678 26513 28517 29'017 

29525 28525 9g05/ 29535 

28555 94135 27561 2^078 

PPBB 77120 72456 90012 
90789 25517 27515 28513 
29033 30350 30554 9305/ 

PPBB 77120 72637 90012 
90678 29031 28534 28037 
29055 92015 29558 29547 
9368/ 27061 28563 94135 



19006 18546 24016 90345 27027 
909// 30520 91245 34027 33523 
29035 29539 93025 2955<^ 30060 
27053 9502/ 27546 27547; 



18010 
91 246 
30058 
28041 ; 

18008 " 
91 f24 
9305/ 



20017 
28516 
30074 

'2153^ 
29510 
30050 



22522 90456- 
29020 29528 
30580 94135 



22032 90456 
29509 25520 
30050 94346 



18006 .20013 22520 90345 
90?// 29518 911^4 30021 
31053 93025 30064 29563 
29042 950// 275^39; 

24004 2400? 23529 90346 
91246 31518 30522 29528 
30560 30087; 

25004. 26505 3101 1 90345 
909// 29043 91024 29546 
30058 927// 30068 93035 
29543 26028 27528 948// 



23021; 

91?// 

30080 



22528 
9169/ 
29567 



2 5016 
29522 
30074 



24535 
917// 



32518 
29050 
30064 
25529 



27525-28016 
33024 91679 
300-63 94Q^3 



23520 24020 
29530 92035 
30049 26548 



23025 26021 
26522 27517i 
29548 27546, 



25015 25013 
29524 91682 
9379/ 30562 



25529 25022 
29030 92057 



3J0525 29528 
29051 916// 
29561 28060 
950// 2552.6; 



N 

FOtDOOt id (Sedtlon i) 




' . ^ifff 9roij0N« bmlftsi I - 
• from -ripOfit *Mf» jU^ /8 • - 



_ c o o'e 


1 : : 


CODE 


' ALONG FCr TRACK > 




CO A C ^ T Post T'ON 


^ 


7 5 H.mi ' 


2 


125 


3 


" 175 — 


— 4-^ 


225 


5 ' 


- 125 


6 


175^ 


7 


225 


S 


. 275- 


9 


300 



' CODE FIG- ^ 



TABLE I 9XXX9 r 

bob HOT USCQ, 

, __ «• __ ,_ 

2 2 2' M«tftc iinttg -N«if At! in fN«lar« 

44 4 NOT U9iP 
393 NOT USCD 



»lCPdJ<it3 
witHOUt ' 



necco- 

R€P0HT3 



• ROT aieo 



TABtC 2 . ' , 

I % |ii«iati»« HH«|ii«»*y n^k^r^k4 

4 *C. d««t ^iNat fl»9«#t»4 



P 0*- 90"W 

1 90"W-l«0? 

2 l«0*- 90*E 

3 »0*- 0**E 

4 NOT U3K0 

9 b"- tb"w 

ft »6«w-t«o* 

7 JftO^- »0*E 

t NOT UtCD 



Lott- 
fudm 



z6pt 

f. i G, 


. ^ . • cc 


OE FIG, m 


0 I 2 3^^4 ^ 6 ^ J^- 


w 


0 

1 

2 
3 
4 


NO ENTRY 

/ 




5 


ff 












• 




— » — 




6 


• 


• • 


• 
* 


- • 
• • 


• 

ft. 


• 

• • 
ft 




• 


• 


7 






• 


_« _ 






• 

• 






8 




7. 






• 

7 


N 

7 " 


7 


9 




n. 


- 


• 

R 


n 



TAfttE- 



0 CmCULAR 9 

? _ Nf - ? 

3 CNlt-WSW 8 

4 e-w 9 



esc - wNW 

3K -N W_ 

sse NN w 

5 - N 
Urtctr lain 



TABLE 5 cj 

1 3CT 

2 3L0 

3 SCT LN 

4 3LD LN 

9 SCT ALOOi 
ft 9LD AL009 



TABLE « SbSftOndSft 



0 No Rlport 

1 Privioui Poiitien 

2 Prttint Potilibn 

3 2 0 n 'n 

4 4 0 n m 
9 SO 

ft SO n m 

7 i 00 n m 

i i 9 b 



9 Mora Thon iQO ' 



FPtDbUt:ll CSectibn 1)'- 



EKLC 



RiCCO QODI 



•/70 



ERIC 






B 






C 


DD, 


s 






If 




>6 


0. 












CG 












1 


A 


III 


►'id 






CR 






V 


/' 




^ 2 




m 




z- 




SM 






00 






3 




a 








SL 






V CO 


\ 


-7-F. 


4 




Q 






•t 


MO, 






V 

• 


t 


/" 


5 


✓VS. 


EB 


S3 






Rd 




11 


00 




/NC 

< 


6 












VR 










/+ 


7 




Oi 








H 1 


WF 






\ 


+/- 


8 




a 


D 


A 




VH 


CF 






t 


+/MC 


9 

1 t \ 






A 


;^ 




PH 


F 






X 


+/+ 



COMPLETE MODEL 




^rmM^9£9j 

CHART -ASiSENT 
OR OROPSONOE 



(ld«fitlfl«r ) 



ABSREYIATEO MODEL 
^^f day— fff- 





CHj 


/hhhi 








JVM 














CN, 
h h 



CONSTANT PRESSURE « 
CHART doy-fff. 
MODEL i/ 



KHHH 



[TT 



G5D 



SURFACE RADAi PLOT MODEL 
■it 




EXAMPLE 




I5/T/4 _tOJ?"0' 

( PpS #3) 



ti 2) 



33-160 



f^oidoyt ii. Breikdown itid pioltinc tu|<l« ^or Recco code. 



He i&E, Mf m p i f 




ERIC 



WW 



mm , 




SNOWISNI 


M 


RAlNANDSNOi 


i 


FREEZiNiRAjNiFZlil 






I 


ICCPCUETS 








THUNDERSTORMSitsj 


R 






LIOHTNINO 


( 






iTSPT or TOO 


If 


nor MiaMM t» < m\im omi* 

1llMlllUH|lUi«IMCII*H , 



8CT 




BKN 




c'ns 


8 



ft)LDOUT 12 (Section 1) 
It) 



TURB MOb 




TUR8 SEV 


A 



PLOTT I NG H O DE L 




remarks] fFF 

' — Od 



ICE MOD 


HI' 


ICE 





EXAMPLE 



-40 310 
COJ?Z ^ 



I , m m m coD^ F 




AIRCRAFT I 
NOMBER ' 



mm^ position data 



6mm mm 



UTITUOE 



L0N6UU«E- 



GMT TIME 



riiSHT 
LEVEL 

OtfHf) 



WiND AT HID 

POIIitQR: 
AVflRAGtWlND 



ID POINT 



LAT 



TEMP 
P/MTTra 
P-PLU8 
LONGITUDE IM-MIHDS 



WEATHER 
HWFC 



mtio AT 

^URRCRT 
POIITIDN 



PLAIN 
LANOUAOE REMARKI 



I 



0 




1 


, A 


I 


A . 


i 


A 


4- 


\m 


5 


IDACC 
IC£ 


8 


V . 


7 




1 




9 


a' 


/ 


i 



0 




1 


(D 


2 




3 




4 




5 




6 


->> 
• 


,7 




8 




S 


R 


/ 





iOO'iao 



PLOTTING MODEL 



y_ IT "[ftrhMl 

M.:!fil._ 

REJilAHKS 

(iilill 





H0f$$r [ _ 

m mi pQiAl Of svirogi «l fiport*^ iilH Miilpolnt) 
. of IM iind ihflli iifiDMtiiig fli IMI H^iltM- 

25-162 

(Section 2) 

FoM II Mdown ind piottini tnide for AlREP coda. 



flRWINAL AEBODROMl FORECAST (TAF) CODE 




litv I _Lill 



FOi LOWtlMI TltlTtW TiAM$Mj$$ldM$ 



GtAOU 1 4 1 • 



i - ■ ' 



W9 



8000 



<0K 



4CUOJ_0_ 



_scft0 2e 



4C 25d 




FOLlSbUT 13 CSectidn 1) 




FOLDOUT 13 (Section 2) . 1 

J. ■ • " 



ERIC 









1 twim 


(R 


FU 






58 


RA 


06 


HZ 






59 


RA 


08 


PO . 




bust d^vtU 


60 


RA 


n 

12 


IIIFG 
HIFG 


1 

1 




61 

62 


RA 
RA 


17 


ts 




Thuifd#rBtot«i 


63 


RA- 


18 


SQ 




Squall ' . 1 


64 


XXRA 


19 


FLl^ 




Funnel cloud 


65 


XXRA 
FZRA^ 


20 


REDZ 




Recent drissle - 


66 


21 


RCRA 




Recent tetn 


67 


EZRA 


22 


RESN 




Recent enow 


69 


RASN 


23 


RESN 




Recent rein end snow - 


69 


RAStf 


24 


RCRA 




Recent freextric ' 


70 


SN 


2S 


RESH 




Recent showtri 


71 


SN 


26 


RESH 




Recent eoow showers 1 


72 


SN 


27 


REGR 




Recent hail i 


73 


SN 


29 


RETS 




Recent thiindenitbrfhs ' 


74 


XXSN 


30 


SA " 






75 


XXSN 


31 


SA 


h 


buststorm or sendstortn 1 


77 


SN ; 


32 


SA 




4 

T 80 

Heavy duststorm br 1 81 
sandstorm . ^2 


PE 


33 

\A 

4^ 


XXSA 
XXSA 
XXSA 


f- 


RASH 

xxIh I 

XXSH ' 


3| 


St4N 

BLSN 




Blowing snow { 


83 RASN 
84UIASN 


41 


BCFGJ 
BCFG 1 


Fof patches . 


85 
86 


SNiSfj 
XXSN 


** 


FG 






87 


GR j 


43 


FG 






88 


GR ' 


44 

4S 


FG 
FG 




Fof 1 


89 
90 


GR 

XXGR 


46 


FG 






91 


RA 


47 


FG 






92 


XXRA 


48 
49 


F2FG 
-FZFG 




Freeziiif tog • 


93 
94 


GR 

XXGR 


50 


1 






95 


TS 


51 


DZ 




Brfssle | 


96 


TSGR 


52 


bz 




97 


XXTS 


53 


bz ' 






98^ tSSA 


54 

55 




99 


XXTS 


56 


FZPZ 1 




FreeziHf drissle | 






57- 


FZPZI 









TABLE / 



be€a^ 



Rain 



' ^— Heev^ rain 

k V ■■ 

Freezinc 

Heavy freeztnc rain 
Ratri and iiiow 
Heevy ^in and snow 

Show 



( 



Heavy siiow 

Snow grains 
Ice pellets 

Showers. 

Heavy showers 

Shb#ers of rain arid show 
Heavy showers of rain aid snow 
Snow shoWers_ 
Heavy s^^ showers 

Soft Hail 

Rail 

Heavy hail • 
Rain 

Heavy rain 
Hail 

Heavy heil 
Thunderatorm 
Thurid^ratonh with hail 
Heavy th^urideratbriii 
Thanderatorm with dust- 

, storm or sendstom il 
Heavy Uiurideritorm with hail 



4<- * 
Ceie 

1 

2 

'3 

4 

5 

6 
•7 
*8 
•9 



f>ifit£ 3 



Decide 

None or trace^ 
' Light icing : : 
Ligfit icing iri <^oud 
Light icing in precipitation 
Moderate icing 
Moderate icing iri cloudy 
Moderate icing iii precipitation 
Severe icing 
Severe icing iri cloud 
S evere i c ing i n pree|p i t a tio< L: 



*WaO code figure 0 is 
no icing: AWS units 
will use d to isdicete 
a trace of icirij. 



FOLDODT 13 (Section 3) 



TAtU 2 



CC - C il^ Ttii 



C A 
CI 

cc 
cs 

AC 
AS 



Cirtwi 

CirtocttMiiJus 
Cifibitnitiis 
Altbcuaului 
Altostratiis 



NS 
SC 
ST 
CU 
CB 



NinboatraCus 
Stratocufliuius 

Stritui 

Cumalai 

Cunulohimbus 



TABLE 4 



Cmi* _D«caia / 

0 . None 

1 Li^t turbulence 

2 Hoderite turbuleitce in clear 
1 air, infrequent 

3 Hbderate turbulehca in clear 

iir, f?«qu#fft 

4 Modarete turbulence in cloud, 

ihfreqyetit 

^ S Moderete turbulence in cloud, 

frequent. 

6 Sevarv turbulence in clear air, 

inftvquent 

7 Severe turbulence in clear air, 

frequent 

8 Severe turbulence in cloud, 

infrequent 

9 Severe turbulence ii^ cloud, 

frequent V; 

(NOTE: AWS unite wUl encode extreme tarbulence by 
uie ol code fifuii 6, 7, 8^ or 9 and addinc "EXTRM 
TURB Hghg-h-hg'' in REMARKS. } 



TABLE 6 



statute Miles 


Nautical Miles 


Meters 


0 


0. Op - . 


0000 


1 '16 


0. 05 


^ 0100 


1/8. 


0. 10 


VQ200 


3 '16 


0. 15^ 


0300 


1/4 


0.20 


0400 


: 5/16 


0.25 


0500 


J 3 '% 


0. 30 


0600 




- 0. 40 


0700 


12 


>0. 45 


0800 


-V ■ 


0. 50 


0900 




0. 55 


1000 


-4 - 


0. 60 * 


1100 


3 '4 




1200 ' 




0. 70 


1300 


7/8 




1400 


% 


0,80 III 


► 1500'^ 


i 




1600 .> ' 




0. 90 


1700" 


- 1 1 '8 


1. bb 


• 1800 


1 1 '4 


1. 10 


2000 


1 3 '8 


1.2 


^ 2200 


1 r2 • 


1. 3 


2400 ' 


1 5 '8 


1. 4 


2ir00 


13 4 


1.5 


2800 


1 7 '8 


1. 6 


3000 


2 


1. 7 


3200 




I. H 


3400 


2 1 '4- 


1. 9 • 


3600 




2. d 


3700 


2 12 


2.2 


4000 < 




2. 4 


4500 




2. 5 


' 4700 


3 


2. 6. 


4800 




2. 7 


5000 • 


4 


G.d 


6000 




4. 0 


7000 


5 


4.3 


8000 


6 V 


* "5. 0 


^)000 


7 and above 


6.0 


" ; 9999 



TABLE 5 



ebde 1690 



1 



Heighi of lowest level of turbulence 
Height of towesi ievel of icing 

Heigfit of base of ciouds wfiose gehas is indicated by CC 



ibHbHb 

>tes: * 
the code^is direct reading in units of 30 metres. - - ^ 

tlie code trfbfe^s to be_considered as a coding device in which certain code fi^ures 
are assigned vmues ^»5crete va|ues^ not ranges. Any observation or 

forecast of values to be coded in the code tat)fe j$ to be made ^^Mout rejard to the 
code table. The coding |s then accomplished according to the followmg rule: 
If the observed _or forecast value is between two of the reporjabJe_values as given Jn 
the tabled the clTde figure for the lower reportable value is reported 



— — 














« , T- 


Code 
figure 


Metres 


r 




000 


<:30 ' 


010 


300 


001 


30 


oil 


330 


bb2 


60 


etc. 


etc. 


003 


9b 


099 


2 970 


004 


12b 


10 b 


3 000 


005 


15b 


110 


3^00 


006 


180 


120 


3 6bb 


007 




etc: 


etc. 


ooa 


240 


990 


* 29 700 


od^ 


270 


99d 


30000 



or mortf 



ERIC 



FoldoQt 13. JAF format and codf tables. 
CSectlbn $j ' 



